SP 158-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

STORM WATER POLLUTION PREVENTION PLAN (SWPP)
STORMWATER POLLUTION PREVENTION PLAN

FOR
CITY PROJECT NO. M7-18 JNO._ (J7257)
STATE PROJECT NO. 159-166-001 PINEWOOD RD
159-167-001 30™ AVE SE

MINNESOTA PROJECT NO. STP 5511 ( 257 )

LOCATION: Pinewood Road & 30™ Ave SE, ROCHESTER, MN
TYPE OF WORK BITUMINOUS ROADWAY RECONSTRUCTION, INCLUDING, WATERMAIN,
STORM SEWER AND SIDEWALK
LENGTH_1.716 MILES
STARTING DATE: April 1, 2012

COMPLETION DATE: September 30, 2012

To comply with the General Stormwater Permit for Construction Activity (MN R100001)
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

Storm Water Pollution Prevention Plan Contacts

Business of Firm Name

City of Rochester

Last Name First Name Title E-mail Telephone (include area code)
Wellner, John jwellner@rochestermn.gov 507-328-2422

Mailing Address City State Zip Code

201 4th Street SE, Rm 108 Rochester MN, 55904

Alternate Contact Last Name  Fiist Name E-mail Telephone {(include area code)

Kelm, Russ

rkelm@rochestermn.gov

507-328-2417

he SWPPP)

Business of Firm Name

Last Name First Name Title E-mail Telephone (include area code)
Mailing Address City State Zip Code
Alternate Contact Last Name  First Name E-mail Telephone (include area code)
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SP 169-166-001 & 1569-167-001
City Number M7-18 (J7257)
August 23, 2011

FIGURE 1~ PROJECT LOCATION QUADRANGLE MAP
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201 4" Street SE, Room 108
Rochester, MN 55904-3740

(507) 328-2400
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FIGURE 2 -OLMSTED COUNTY GEOLOGIC ATLAS SOIL TYPES MAP
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SP 159-166-001 & 159-167-001

August 23, 2011

City Number M7-18 (J7257)
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FIGURE 3 — DEPARTMENT OF NATURAL RESOURCES (DNR) WATERSHEDS MAP
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Department of Public Works
201 4™ Street SE, Room 108
Rochester, MN 55904-3740

(507) 328-2400

ICTION PROJECT INFORMATION (If
Describe the construction activity (what will be built, general timeline, etc.)
The project site is along the existing Pinewood Road and 30" Ave SE a rural roadway between 11" Ave (CSAH 1) and
Marion Road SE (CSAH 386).

Road reconstruction will be 2 lane and will include the addition of bike lanes, and along Pinewood Road, the construction of
sidewalk along two sides of the right of way for a porfion of the project length and one side of the right of way for the
remaining length.

This project will replace the existing deficient 22-foot wide, 5-ton township road with narrow shoulders, and limited pedestrian
facilities and increase the load rating to 9-ton design. Drainage deficiencies exist and this project will correct these existing
deficiencies.

This project does not include work on Bridge #55J06 over Badger Run Creek which was reconstructed in 1996

See also the grading and underground plan sheets for project features.

Describe soif types found at the project.

The soils are classified by the Soil Conservation Service as Type R (Non-Glacial source Terrace, Loess Mantled Sediment)
along the west and east portion of Pinewood Road. The middle portion of Pinewood road consists of SCS type B {Bedrock
Dominated}.

The south and north portion of 30™ Ave SE consists of SCS type R (Non-Glacial source Terrace, Loess Mantled Sediment).
The middle portion of 30" Ave SE consists of SCS A {Alluvium) soils .

See Figure 2 —Olmsted County Geologic Atlas Soil Types Map.

Describe watershed/drainage areas found at the project.
The roadway exists within 2 major watersheds Badger Run and Willow Creek.
The entire Badger Run watershed is about 10,455 acres of largely level, rural agricultural landscape. The project is located

within approximately 12 acres of the lowest portions of a contributory basins named Bear Creek — Area (bc-a1.25, a1.24,
a1.26, a2.17), which has a total area of 375 acres.

The entire willow watershed is about 14,265 acres of largely level, rural agricultural iandscape. The project is located within
approximately 2 acres of the lowest reaches of a confributory basin named Willow Creek ~ Area {wc-a6.15), which has a total
area of 131 acres.

This project does involve work located in Badger Run, a tributary to Bear Creek.

-Cumulative Impervious Surfa L
Existing area of impervious surface 4.75 (to the nearest quarter acre)

Post construction area of impervious surface 9.00 (to the nearest quarter acre)

“Name o Water ‘Ty;)e (dltc;h,. pond wetlarrlrd,rlake;” Sprétt‘:rlai ‘Water. | I!ﬁpéifed Water?** (See Stormwaté;’ P;rm.it.
Body stream, river) (See Stormwater Appendix A)
Permit Appendix A)
Bear Creek Creek 0 Yes X No X Yes No
Badger Creek Creek ti Yes X No [J Yes X No
Willow Creek Creek [1¥es X No X Yes ONo

*Water Body 1D might not be available for all water bodies. Use the Special and Impaired Waters Search Tool at:
www.pca.state.mn.us/water/stormwater/stormwater-c. htmil

** Impaired water for the following pollutant(s) or stressor(s): phosphorus, turbidity, dissolved oxygen, or biotic
impairment

SWPP
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

Describe the location and type of all temporary and permanent erosion prevention and sediment control BMPs.
Include the timing for installation and procedures used to establish additional temporary BMPs as necessary.
(NL.A.4.a)

In addition to Division S section (2575) Permanent Erosion Control and Turf Establishment:

In areas within 200 feet of surface waters, Mn/DOT rapid stabilization method 3 will be used. Areas
within 10 feet of the pavement will be seeded and immediately mulched and anchored.

Refer to the Estimated Quantities ptan sheet for the anticipated quantities for the life of the project for all erosion
prevention and sediment control BMPs (lIl. A. 4.b)

Refer to the plans for the following features (IH.A.3.b — f):

* Existing and final grades, including dividing lines and direction of flow for all pre and post-construction
stormwater runoff drainage areas located within the project limits,

* Locations of impervious surfaces and soil types.

+ Locations of areas not to be disturbed.

+ Location of areas of phased construction.

« All surface waters and existing wetlands within 1-mile from the project boundaries that will receive
stormwater runoff from the site (identifiable on maps such as USGS 7.5 minute quadrangle maps, see Figure 1 —
Project Location Quadrangle Map). Where surface waters receiving runoff associated with construction activity
will not fit on the plan sheet, they must be identified with an arrow, indicating both direction and distance to the
surface water. '

* Methods to be used for final stabilization of all exposed soil areas.

Were stormwater mitigation measures required as the result of an environmental, archaeological, or other
required local, state, or federal review of the project? If yes, describe how these measures were addressed in the
SWPPP. (lILAS.)

No.

Is the project located in a karst area such that additional measures would be necessary to protect drinking water
supply management areas as described in Minn. R. chapters 7050 and 70607 If yes, describe the additional
measures to be used. (ILA.7)

No.

Does the site discharge to a calcareous fen listed in Minn. R. 7050.0180, subp. 6.0.7 If yes, a letter of approval
from the Minnesota Department of Natural Resources must be obtained prior to application for this permit. {Part |
B.6 and Part IlIl.A.8)

No.

Does the site discharge to a water that is listed as impaired for the following pollutant(s) or stressor(s):
phosphorus, turbidity, dissolved oxygen or biotic impairment? Use the Special and Impaired Waters Search Tool
at: www.pca.state. mn.us/water/stormwatet/stormwater-c.html. if no, skip to next box.
Does the Impaired water have an approved TMDL with an Approved Waste Load Allocation for construction
activity? if yes:

a. List the receiving water, the areas of the site discharging to it, and the pollutant(s) identified in the

TMDL
b. List the BMPs and any other specific construction stormwater related implementation activities

identified in the TMDL.

If the site has a discharge point within one mile of the impaired water and the water flows to the impaired water
but no specific BMPs for construction are identified in the TMDL, the additional BMPs in Appendix A (C.1 and C.2)
must be added fo the SWPPP and implemented. (I1l.A.7). The additional BMPs only apply to those portions of the
project that drain to one of the identified discharge points.

No.

SWPP
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Depariment of Public Works
201 4™ Street SE, Room 108
Rochester, MN 55904-3740

{507) 328-2400

Tratning is required for all permitted projects after February 1, 2010. It must be provided by entities with expertise
in erosion prevention, sediment control or permanent stormwater management. Training must be focused on the
individual’s job duties as they relate to the permit requirements (Part lI.A.2). Who must be trained?

Individual(s) preparing the SWPPP for the project

Individual(s) overseeing the implementation of, revising and amending the SWPPP and individuals
performing inspections required by the permit

Individuals performing or supervising the installation, maintenance or repair of BMPs
Names of the personnel trained; dates of training; name of instructor(s) and entity
providing training; content of training course or workshop {including number of hours of training)

Partlll A 2 {c} Training documentation: Names and certification of the personnel associated with
the project through the University of Minnesota, Minnesota Erosion Control Association,

ED 3001 Design of Construction Stormwater Pollution Prevention Plans. This two-day course is
for personnel involved with the design of construction stormwater pollution prevention plans.

Name Company Expire Date
Horstmann, Al City of Rochester | May 31, 2013
Kelm, Russ City of Rochester | May 31, 2013

EM 2001 Construction Site Management. This two-day course is designed for those who supervise,
run, or direct construction site operations, grading work, culvert replacement work, and bridge
construction work.

Name Company Expire Date

Dwyer, Dave City of Rochester | May 31, 2012
Klein, Tim City of Rochester | May 31, 2012
Lucas, Dave City of Rochester | May 31, 2011
Moore, David City of Rochester | May 31, 2013
Szuberski, Steve | City of Rochester | May 31, 2012

Certified Professional in Erosion and Sediment Control. A CPESC is a recognized specialist in soil
erosion and sediment control. CPESCs have educational training, demonstrated expertise, experience
in controlling erosion and sedimentation, and meet certification standards, exam given through
EnviroCert International, Inc

Name Company Cert Date
Kraszewski, Mike | City of Rochester | Mar 21, 2009

SWPP
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

Will the project create a new cumulative impervious surface greater than or equal to one acre? X Yes [ No

If yes, a water quality volume of % inch of runoff from this area must be treated before leaving the site or entering
surface waters (1 inch if discharging to special waters).

The sites where permanent stormwater management controls can be located are limited by the linear
nature of the project, the fact that the project area is surrounded by low density residents, park lands,
by the presence of extensive floodplain areas and relatively shallow depths to seasonal high
groundwater levels

Describe which method will be used to treat runoff from the new impervious surfaces created by the project (Ill.C);
» Wet sedimentation basin
» Infiltration/Filtration
* Regional ponds
+ Combination of practices

Include all calculations and design information for the method selected. See Part 1II.C of the permit for specific
requirements associated with each method.

Water quality volume calculations:

The existing impervious area on the project is 4.75 acres. The new impervious area is 9.00 acres. The
resulting difference is 4.25 acres or 185,130 sq ft. the Water Quality Volume is 185,130 sq ft x % inch =
7,714 cu ft.

If it is not feasible to meet the treatment requirement for the water quality volume, describe why. This
can include proximity to bedrock or road projects where the lack of right of way precludes the
installation of any permanent stormwater management practices. Describe what other treatment, such
as grasses swales, smaller ponds, or grit chambers, will be implemented to treat runoff prior to
discharge to surface waters. (111.C)

Existing linear ditches run along the side of the road and existing low lying flat areas from the outlets to
the creek, promote infiltration into the sandy soils (See Grading Plan Sheets) to insure the % inch of
runoff will be treated.

If proposing an alternative method to treat runoff from the new impervious surfaces, describe how this
alternative will achieve approximately 80% removal of total suspended solids on an annual average
basis (IIl.C.5). NOTE: If proposing an alternative method, you must submit your SWPPP to MPCA at
least 90 days prior to the starting date of the construction activity.

DS RETEN D)
Describe your record retention procedures (must be kept at the site) (lil.D). Records must include:

* Copy of SWPPP and any changes

» Training documentation (l11.A.2.)

* Inspection and maintenance records

» Permanent operation and maintenance agreements

* Calculations for the design of temporary and permanent stormwater management systems.

SWPP
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Pepartment of Public Works
201 4™ Street SE, Room 108
Rochester, MN 55804-3740

(507) 328-2400

An inspection log will be kept on-site and will include the results of all inspections. The schedule for the
inspections is a minimum of once every 7 days and within 24 hours of a rainfall exceeding 0.5” in 24
hours.

N PRACTICES (IV.B)

Describe construction phasing, vegetative buffer strips, horizontal slope grading, and other construction practices
to minimize erosion. Delineate areas not to be disturbed (e.g., with flags, stakes, signs, silt fence, etc.) before
work begins.

See Construction Erosion Control/Turf Establishment Plans. All disturbed soils will be seeded, mulched,
anchored, and fertilized within 7 days as per NPDES Permit Appendix A Section C.1.

General Sequencing:

1. Install silt fence, inlet protection, or Biorolls at locations around the perimeter as shown on the
plans.

2. Keep abutting property owners informed in advanced when areas are going to be disturbed.
Clear and grub, utility removals.

4. Install temporary sediment basin/sediment trap outlet if trench dewatering discharge is
necessary and according to the discharge permit.

5. Trench excavate and backfill for installation of utilities. The Contractor shall conduct extreme
care for the excavation of soils on this project to maintain soit separation of the naturally
occurring soil Horizon or Layers. This is to allow for the soils in the different horizons to be
restored to their native layers. In addition at least 6 inches of topsoil shall be salvaged and
reinstalled as a top dressing in seeding areas and 3 inches in sodded areas,

Construct embankment.
Construct curb and guiter
Pave.

right of way areas will be hydro-seeded with a Commercial Seed mix No 260 or sod, Ditch areas
will receive erosion control sod, stabilization mats, erosion control blankets depending on slope,
and seed mix no 310.

10. Other residential roadway right-of-way and Out lot areas disturbed on the project will be will be
restored with Sod.

11. Restore driveways, pedestrian facilities, and boulevards.
12. Complete final vegetation restoration, hydro-seeding, and sod.

w

© o N

Describe temporary erosion protection or permanent cover used for exposed soil. All exposed soil
areas must be stabilized as soon as possible but in no case later than 14 days after the construction
activity in that portion of the site has temporarily or permanently (part IV.B.2)

All disturbed soils will be seeded, mulched, anchored, and fertilized within 7 days. Some areas will be
sodded and fertilized. For disturbed soil within 200 lineal feet of a surface water, rapid stabilization
method 2 or 3 will be used. Rapid stabilization methods entail hydroseeding, mulching, and fertilizing
within 7 days of soil disturbance.

SWPP
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

For drainage or diversion ditches, describe practices to stabilize the normal wetted perimeter within 200 lineal feet
of the property edge or point of discharge to surface water. The remaining portions of the temporary or permanent
ditch or swale must be stabilized within 14 days after connecting to surface waters and construction in that portion
of the ditch has temporarily or permanently ceased.

Describe other erosion prevention practices (list and describe).

Reduced pipe slope and/or energy dissapator rings will be used at pipe outlets to reduce velocities .
Erosion blanket category 3 will be used for the ditch realignment bottom and up the side slopes. Rip rap
will be installed in sensitive areas and streams to prevent scour and erosion. Biorolls will be placed in
the along areas with steeper slopes to reduce flows, promote infiltration and sedimentation.

gutter systems and storm drain inlets. At a minimum, these sediment control practices must include:

» Sediment controls for temporary or permanent drainage ditches and sediment basins that are designed
as part of a treatment system

* Installation of check dams or other grade control practice to ensure sheet flow and prevent rills (for slope
lengths greater than 75 feet with a grade of 3.1 or steeper).

« Sediment control practices on all down gradient perimeters prior to land disturbing activities.

+ Storm drain inlet protection for all inlets.

» Silt fencing or other sediment control surrounding temporary seil stockpiles.

+ Minimize vehicle tracking of sediments (e.g., stone pads, concrete or steel wash racks, or equivalent
systems).

» Street sweeping of tracked sediment.

* Temporary sedimentation basins (see Part IIl.B).

Biorolis will provide sedimentation along the ditches; silt fence will encompass the remaining project to
control sediment within the project area.

Inlet protection will control sediment at structures. Stabilized vehicle entrances will be constructed as
shown on plans. Vegetation restoration and sodding will stabilize soils surfaces.

Timing:;
1. Install silt fence prior to clear and grub operations.
Install inlet protection.
Water for dust control as needed.
Install Rapid Stabilization Method 3 within 7 days of finish grading by the Contractor.
Install permanent turf establishment within 7 days of finish paving operations.
Inform abutting property owners of care for permanent turf establishment.

e R

Will the project include dewatering or basin draining?

SWPP
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Department of Public Works
201 4™ Street SE, Room 108
Rochester, MIN 55904-3740

(507) 328-2400

If yes, describe BMPs used so the discharge does not adversely affect the receiving water or downstream
landowners.

The project will not include dewatering for the entire project. The Contractor shall be responsible for
obtaining a Water Appropriation Permit from the Department of Natural Resources (DNR) if necessary.
The Contractor will also be responsible for obtaining all other necessary permits and approvals, as well
as all fees and documentation associated with the permits.

scharges to W

Special Waters. Does your project discharge to special waters? U Yes X No Ifno, skip to Wetlands section below.

If proximity to bedrock or road projects where the tack of right of way precludes the installation of any of the
permanent stormwater management practices, then other freatment such as grassed swales, smaller ponds, or
grit chambers is required prior to discharge to surface waters. Describe what other treatment will be provided.

Describe erosion and sediment controls for exposed soil areas with a continuous positive slope to a special
waters, and temporary sediment basins for areas that drain 5 or more acres disturbed at one time.

Describe the undisturbed buffer zone to be used (not less than 100 linear feet from the special water).

Describe how the permanent stormwater management system will ensure that the pre and post project runoff rate
and volume from the 1, and 2-year 24-hour precipitation events remains the same.

Describe how the permanent stormwater management system will minimize any increase in the temperature of
trout stream receiving waters resulting in the 1, and 2-year 24-hour precipitation events.

Wetlands, Does your project discharge stormwater with the potential for significant adverse impacts to a wetland (e.g.,
conversion of a natural wetland to a stormwater pond)? X Yes [0 No

If Yes, describe the wetland mitigation sequence that will be followed in accordance with Part D of
Appendix A.
Less than 1,000 sq ft of wetland ditches will be disturbed on the project.

INSPEGTIONS AND MANTENANGE (

Describe procedures 1o routinely inspect the construction site:
* Once every seven (7) days during active construction and,

» Within 24 hours after a rainfall event greater than 0.5 inches in 24 hours, and within seven (7)
days after that.

Inspections must include stabilized areas, erosion prevention and sediment control BMPs, and
infiltration areas.

Inspection and maintenance practices:

SWPP
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

In addition to complying with the requirements of the NPDES permit, the Erosion Control (EC)
Supervisor shall inspect erosion control measures on a weekly basis and after each 1/2" rain event.
Inspections are required to be documented by the EC Supervisor. The City of Rochester shall create a
job/permit on a website provided by the City (PermiTrack). Further, the City will provide the EC
Supervisor with a permit number and access code for the job on the website.

The EC Supervisor shall:

a. Within ten (10) working days of receipt of the permit number and access code, enter the website
and create a list of site erosion control practices that are proposed on the approved plan.

b. Within ten (10) working days of actual start of work — enter the website and document that the
practices that have been installed in accordance with the approved plan.

c. Provide weekly and event driven erosion inspection documentation of the condition of the
practices and note any repairs needed and actions taken.

d. Within ten (10) working days of completion of the project, enter the project and note that the
project has been terminated and a notice of termination (NOT) has been submitted to the
Minnesota Pollution Control Agency.

e. Upon written or verbal notice by an agent at the City of Rochester to the supervisor or the
supervisor's designated representative regarding an erosion control action or repair needed to
bring the site into compliance the supervisor shall have not less than 24 nor more than 72 hours
to bring the project site into compliance and document those actions on the website. The time
allotted to bring the site into compliance shall be noted on the notice.

Describe practices to properly manage and dispose of solid waste, including trash (IV.F.1)

As per NPDES Permit Part IV.F.1 all collected sediment, asphalt and concrete millings, floating debris, paper,
plastic, fabric, construction and demolition debris and other wastes will be disposed properly and comply with
MPCA disposal requirements and Mn/DOT Specification 1717.A4.

Described practices to properly manage hazardous materials (IV.F.2).

As per NPDES Permit Part IV.F.2 Oil, gasoline, paint and any hazardous substances must be properly stored,
including secondary containment, to prevent spills, leaks or other discharge. Restricted access to storage areas
must be provided to prevent vandalism. Storage and disposal of hazardous waste must be in compliance with
MPCA regulations.

Describe practices for external washing of trucks and other construction vehicles (IV.F.3)

As per NPDES Permit Part IV.F.3 External washing of trucks and other construction vehicles must be limited to a
defined area of the site. Runoff must be contained and waste properly disposed of. No engine degreasing is
allowed on site.

Describe how are you going to provide a safe, leak proof, concrete washout on site (IV.F.4):
To be completed by contractor. Or follow:
1. External washing of trucks and construction vehicles will be limited to a defined staging
area. Runoff will be contained and properly disposed of.

2. Engine degreasing is not allowed on site.
3. _Congcrete trucks are to wash out or discharge surplus concrete or drum wash water

SWPP
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Department of Public Works
201 4™ Street SE, Room 108
Rochester, MN 55904-3740

(507) 328-2400

within a designated location away from stormwater drains and waterways.

Pescribe your spill prevention plan.

To be completed by contractor.

Describe measures to address sanitary and septic waste.
Sanitary and septic waste disposal will comply with the MPCA Septage Management Guidelines incorporating 40

CFR part 503.

Describe how you will achieve final stabilization of the site {IV.G).
See Erosion Control/Turf Establishment Plan sheets. Final stabilization will be achieved by seeding,
muiching, anchering, and fertilizing. In other areas, sodding and fertilizing will occur. In ditch areas
concrete armor and/or stabilization mats will be installed to promote stabilization.

Ali soil disturbing activities at the site have been completed and all soils must be stabilized by a uniform
perennial vegetative cover with a density of 70% over the entire pervious surface area, or other
equivalent means necessary to prevent soil failure under erosive conditions. All sediment must be
removed from conveyance systems and ditches must be stabilized with permanent cover.

Prior to submission of the Notice of Termination (NOT), all temporary synthetic and structural erosion

prevention and sediment control BMPs (such as silt fence) must be removed on the portions of the site
for which the Permittee is responsible. BMPs designed to decompose on site (such as some compost

logs) may be left in place.
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

NPDES Storm WATER PERMIT:

Minnesota Pollution Control Agency

520 Lafayette Road North | St Paul, MN $5155-4194 | 651-296-6300 | 800-657-3864 | 651-282-5232 TTY | www.pcastatemnus

March 10, 2011

Russell ¥elm, Design Engineer
Rochester city of

201 4th Street SE, Room 108
Rochester, MN 55904

RE: Coverage Under NPDES/SDS General Stormwater Permit for Construction Activity {MNR100001)
for: J7257 Pinewcod Road and 30th Ave SE from CSW {ID# C00031465)

Dear Russell Kelm:

Thank you for submitting your completed construction stormwater permit application for the above-
referenced project. The Minnesota Pollution Cantrol Agency (MPCA} is pleased to inform you that you
have been granted coverage under the National Pollutant Discharge Elimination System {NPDES)/State
Disposal System {5DS) Stormwater Permit {"Permit”) for'Construction Activity, Permit coverage for this
project started on March 11, 2011, which is two days after the online permit application was completed.

You are reguired to comply with the terms of the Permit to prevent erosion and control sediment from
your site with the procedures established in your Stermwater Pollution Prevention Plan (SWPPP), You
are also required to upgtade your SWPPP and erosion prevention and sediment control Best
Management Practices {BMPs) as site and weather conditions dictate throughout the entire term of the

project.

With the contractor's copy of this letter, you will find a “Notice of Stormwater Permit Coverage”
certificate for this construction project. Once all construction activity has been completed at this project,
you must subimit a “Notice of Termination” {NOT) form to the MPCA within 30 days of meeting the
condmons cutlined in Partil {C) of the Permit, Please check the MPCA wibsite

(www.pca.state.mn.us/water/stormwater/stormwater-c.html) for an NOT form and fact sheet,

Please save this letter for your records, If you have any guestions about permit coverage for this project,
please contact the Construction Stormwater Program at 651-757-2119 ar toll free at 800-657-3804.

Sinceraly,

Brian Livingsten

Supervisor, Stormwater Policy & Technical Assistance Unit
St. Paul Office

Municipal Division

BL:jir

Enclosure

Equal Opportdrnity Employer

Permit
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Department of Public Works
Y 201 4™ Street SE, Room 108
Rochester, MN 55904-3740

(507) 328-2400
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SP 159-166-001 & 159-167-001
Gity Number M7-18 (J7257)
August 23, 2011

APPLICATION FOR PERMIT TRANSFER/MODIEICATION:

This form is te fransfer a permit or medify pernit information for a pernitted site with an existing SWPPP.
An Application for General Stonnweter Perntit for Construction Activity must be used to oblain a new permit,
Use a Spbdivision Regisiretion when ownership for a permitted site shifts from one puty to multipie other parties.

National Pollatant Discharge Elimination System (NPDES)/State Diisposal System (SDS)
General Stormwater Permit for Construction Activity (MN R100001)

Minnesota
Poliution
Control
Agency

Minnesota Pollution Control Agéncy
Gonstruction Stormwater Pefmit Program NO FEE
520 Lafayette Road North, St Paul, MN 55155-4194

Refer to the NPDES/SDS General Stermywater Permit for Construction Activity (MN 12100001)
and the original owner’s coverige notification letter as you complete this foimi, Call the MPCA
Customer Assistance Center &l 651-297-2274 or 800-646-6247 (in Minnesota} for assistance.

Shouldyou fill out this form? This application can only be used to trangfer the permit responsibility for the eative site. If you
wish fo irangfer the responsibility of a portion of the sile, you nust use the Subdivision Registraiion application, available
on the MPCA’s Web sits, www.pca.state.mn ushwater/stormwater/stormwater-c.html

1. Stormwater Permit Identification Number NN R100001-C000

See Noiice of Stormwaier: Permil Coverage or coverage
nofification letter

2. Projeci Nume (As listed on the initial permit application) J7257 Pinewood Road and 30™ Ave SE

3. Owner Name {(As listed on tlte initinl permit application) City of Rochester

4. Contractor Name (As listed on the initial permit City of Rochester
application)
| Permit: ninformation .

8. Reason for Application (check all that apply)

[] New Project Name

]E New Contractor [ New Owner

D Centractor Name Change |:] Owner Name Change
] Contrsctor Address Change [ Owner Address Change

6. Effective Date of Change i

We-slrm2-56 1of2 September 2003

Permit
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Department of Public Works
201 4™ Street SE, Room 108
Rochester, MN 55904-3740

(507) 328-2400

7. New or Same Owner

same
Business or Firm Name Federa] Tax ID State Tax ID

{ ) : ext,
Last Name Firs Name Title E-nail Telephone finclide area code)
Madling Address City State Zip Code

C ) - ext,
Last Name (Aliemate Contact) First Name E-mail Teleplione (incinde area code}

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance
with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inguiry
of the person or persons who manage ¢his system, or the persons directly responsible for gathering the information, the information is,
to the best of my knowledge and bekief, true, accurate and ¢omplete. I am aware that there are significant penalties for submitting false
information, including the possibility of {ine and imprisonment for knowing viclations.

T also certify under penalty of law that I have read, understoad, and accepted all terms and conditions of the NPDES/SDS General
Stormwater Permit Construction Activity (MN R100G001) that authorizes Stormwater discherges associated with the consiruction site
identified on this form.

X

Autherized Signature o Date

The Application for Permit Trovigfer or Modification form must be signed by:

+ Corporaiion: aprincipal exeentive officer of af least the level of vice-president or the duly anthorized representative or agent of the executive officer if
the representative or agent is responsible for the overall operation of the fuctlity that is the subject of the permit application.

« Puwriniership or Sole Proprietorship: a general partner or the propricior.

o Municipality, State, Feleral or Other Pubile Agency: principal execidtive afficer oy ranking elecied official.

8. New or Same Confracter

Business or Firm Name Federal Tax 1D State ‘T'ax ID
{ ) - ext.
Last Name First Mame Title E-mail Telephone (include areu code)
Mailing Addrgss City Stafe Zip Code
] { ) - ext.
Lust Name (Altemnate Contact) Firgt Name E-mail Telephone (inclide wrea cods)

I certify under penalty of law that this document anid alf attachments were prepared under my direction or supervision it accordance
with a system designed to assure that qualified personnel properly gather and cvaluate the information submitied. Based on my inquiry
of the person or persons who manape this system, or the persons directly responsible for gathering the informatior, the information s,
to the best of my knowledge and belief, true, acourate and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fing and imprisonment for knowing violations.

T also certify under penalty of law that I have read, understood, and accepted all terms and conditions of the NPDES/SDS General
Starmrwater Permit for Construction Activity (MIN R100601) that authorizes Stormwater discharges associated with the construction
site identified on this form.

X

Authorized Sighature Date

The Application for Permit Transfer or Modijicalion form nust be signed by:

s Corporaifon: a principal execniive officer of at least the level of vice-president or the duly anthorized representaiive or agent of the execntive afficer if
the representulive or agent is résponsible for the overall aperation of the facility that is the subject of the perniit application.

« Partriersitly or Sofe Propsietoiship: a generd pariner or the proprietor,

« Municipality, State, Federal or Other Public Agency: principal executive officer o ranking elected official.

wq-sbm2-56 20of2 Septesnber 2003
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

ATTACHMENTS TO THE SPECIAL PROVISIONS

STIPULATION FOR FOREIGN IRON OR STEEL MATERIALS

In accordance with 1601 of these Special Provisions, the Contractor must subinit a bid based on supplying
material(s) that have been melted and manufactured in the United States, cxcept where the cost of the iron and
steel products incorporated in the work does not exceed one tenth of one percent of the total project cost, or
$2,500.00, whichever is greater. The Contractor must submit a stipulation for supplying ANY foreign iron or
steel materials in accordance with the U.S. Code of Regulations 23CFR635.410 and the requirements of 1601.

The line entry must show the pay item number, a description of the foreign steel product, the estimated
quantity, and the estimated invoice price.

PAY ITEM | DESCRIPTION OF FOREIGN ESTIMATED | ESTIMATED
NO. STEEL OR IRON PRODUCT QUANTITIES | INVOICE
OR COMPONENT PRICE

Total Estimated Invoice Price =
Percent of Total Bid Price =

Contractor Name:

Vendor Number:

If Applicable: This form must be submitted to the Department by the Contractor
before the bid opening, as indicated in the Special Provisions. September 2004

Attachments
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Department of Public Works
201 4" Street SE, Room 108
Rochester, MN 55904-3740

(607} 328-2400

TRPM 03/02/06
Page 1 of 3

TEMPORARY RAISED PAVEMENT MARKERS {TRPMS)

TRPMs may be used to simulate solid lines without the use of any other pavement marking material
and may be used to supplement other types of pavement markings.

TRPMs shall not be used as an interim pavement marking between October 1 and May 1 because
of snowplowing operations.

Simulating a Solid Line and a Broken Line

When TRPMs are used to simulate a line the following guideline applies, unless otherwise
indicated in the Plan or directed by the Engineer:

+ Broken Line - place two (2) TRPMs per 2-meter-skip stripe, 2 m on center, and eight (8) meter
gap (use four (4) TRPMs per 10-foot skip strip, 3-1/3 feet on center and 40 foot gap). The
same spacing shall be used whether the marking is for an interim or long-term situation.

e Solid Line - place TRPMs, 3 m (10 foot) on center for tangent sections; place TRPMs, 1.5 m (5
foot)on center for curve sections over six (6) degrees (291-m radius), steep grades, and
concrete pavements.

e Double Solid Line - place two (2) TRPMs separated by 100 mm (4 inches) side-by-side using
the same spacing required for Solid Lines.

Refer to the details on Page 2 of 2.
Supplementing a Solid Line and a Broken Line

In the following situations, TRPMs do not provide adequate simulation of solid lines and shall only
be used to Supplement Solid Lines;

» Areas where the markers, even 1.5 m (5 foot) on center, become visually separated. This
occurs frequently on low speed urban highways with sharp curves and short transition areas.
This also occurs where there are steep grades and dips.

* Areas with high ambient lighting which may diminish the retroreflective capabilities of the
markers.

+« When TRPMSs are used to supplement a line, the following guideline applies, unless otherwise
indicated in the Plan or directed by the Engineer:

e Solid Line - place TRPMs, 3 m (10 foot} on center.

» Double Solid Line - place two (2) TRPMs separated by 100 mm (4 inches) side-by-side, using
the same spacing required for Solid Lines.

* Broken Line — place two (2) TRPMs to supplement each broken line segment.

Types of TRPMs
The TRPMs are classified into four types as follows:

* TRPM Type 1 - These markers are acceptable for use on all roadways for short or long term
projects. They may be used to supplement or simulate solid or broken lines.

« TRPM Type 2 - These markers are acceptable for use on projects with Average Daily Traffic
(ADT) of less than 3,000. They may be used to supplement or simulate solid or broken lines.

* TRPM Type 3 - These markers are acceptable for use on all roadways for short or long term
projects. They may be used to supplement solid or broken lines. These markers are NOT
acceptable to simulate solid or broken lines. If these markers do not conform to the color
requirements herein they shall not be placed directly on the pavement marking line.

* TRPM Type 4 - These markers are acceptable for use on chip or sand sealing operations. These
markers are designed to be placed prior to the sealing operation with a protective cover that is
removed after the seal coat is applied. ~ Page1of3
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

TRPM 03/02/06

A list of approved raised pavement markers of each type is available on the Qualified Products List
(QPL) for Work Zones, posted on the Office of Traffic, Security and Operations website at
http://www.dot.state. mn.us/rafficeng/products/index. hitml

Installation, Maintenance And Removal

Installation, maintenance and removal of the TRPMS shall be done on a continuous basis as directed by the
engineer. the contractor shall remove all containers, wrappers and used or damaged markers, etc. from the
job site at the time of installation, during the project, and at the time of removals. ALL TRPMS shall be new
and unused when placed.

Damaged or missing TRPMS shall be replaced by the contractor within twenty-four (24) hours after
notification by the engineer, at no cost to the department.

Prior to installing TRPMS, the pavement surface shall be air blown or brushed to remove surface dust and
dirt. the TRPMS shall then be fixed to the pavement surface as per the manufacturer's recommendation.

page 2

[TREH] [TREH [FRER)
TRAFFIC LANE

[e—— 3m (10) ——ple—— 3M(10) —>]
SIMULATING A SOLID LINE

TRAFFIC LANE
| =20 m—pla 80m »|4—2.0 m—p|
(10 40" (109

TRAFFIC LANE

SIMULATING A BROKEN LINE (10 m(560") CYCLE)
Page 2 of 3
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Department of Pubtic Works
201 4™ Sireet SE, Room 108
Rochester, MN 55904-3740

(507) 328-2400

TRPM 03/02/06
SPECIFICATIONS for TEMPORARY RAISED PAVEMENT MARKERS (TRPMS)
This specification provides four types of Temporary Raised Pavement Markers (TRPMs) for use in highway work
ZONes.

GENERAL DESCRIPTION
The TRPMs used shall conform to the following specifications:

Color Requirements
TRPM TYPE 3 is not required to meet these daytime color requirements. ALL TRPM Types shall appear the same

color at night as the pavement markings they simuiate or supplement.

All TRPM Types 1, 2, and 4 shall conform to the following requirements:
White TRPMs shall conform to color number 17778 of the Federal Standard Number 5952 for daytime
visibility.
Yellow TRPMs shall conform to the Federal Highway Administration's (FHWA's) Yellow Color
Tolerance Chart for daytime visibility.

A document certifying that the markers meet the above color standards shall be included with each shipment.

Number of Retroreflective Surfaces
All white TRPMs shall contain a one way reflector unless otherwise specified. This means that only one face of the
marker contains a retroreflective surface. All yellow TRPMs shall contain a two way reflector unless otherwise
specified. This means that both faces of the marker shall contain a retroreflective surface. If this is not possible,
then two (2) markers installed back-to-back shall be used to provide two way reflectivity when needed as shown in
the Plans or directed by the Engineer.

Page 3 of 3
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

March 1, 1899
METRIC (ENGLISH)

SPECIFICATIONS FOR EPOXY RESIN PAVEMENT MARKINGS (FREE OF Toxic HEAVY METALS)

1.0 DESCRIPTION
The work shall consist of furnishing and installing reflectorized white and yellow
two-component, 100 percent solids epoxy pavement markings. Applications are lines,
legends, symbols, crosswalks and stop lines placed on properly prepared asphaltic and
portland cement concrete pavement surfaces in accordance with the Special Provisions,
Plans, this Attachment and as directed by the Engineer. Upon curing, the materials produce
pavement markings of specified thickness, width and retroreflectivity that resist wear from
high traffic volumes for several years. During darkness and weather permitting, yellow
markings shall be readily distinguishable from white matkings.

Values stated in the International System of Units ST apply only to projects to be constructed
in Metric units of measure. Values stated in inch-pound units (in parenthesis) apply only to
projects to be constructed in English units of measure,

2.0 QUALIFICATIONS

2.1 Epoxy striping is a technical process requiring specialized equipment, quality controlled
materials and well-trained operators to produce functional, long life pavement markings. To
minimize application failures, Mo/DOT requires epoxy materials, beads, the pavement
marking Contractor, and striper to be approved prior to the bidding process.

2.1.1 A pavement marking Contractor and/or equipment may be qualified as follows:

I No previous epoxy striping on any construction contract-- contact Mn/DOT to arrange for
field demonstration.

2. Recent epoxy siriping experience with other state transportation departments--
contact Mn/DOT and provide experience summary, including names of persons to be
contacted.

3. If striper is new, contact Mn/DOT to arrange for field demonstration.

2.1.2  Before any epoxy product is acceptable for bid, it shall be field tested, evaluated, approved
and assigned a product identification number by the Mn/DOT Materials Engineering Section.
An approved product is placed on the APPROVED PRODUCTS LIST which is shown in
Section 2.1.4.

2,1.3 No change in product identification, chemical composition as indicated by infrared
spectrophotometry and/or chemical analysis, or changes in the application requirements will
be allowed. Any such changes shall be submitted for further evaluation.

Mn/DOT EPOXY PAVEMENT MARKING MATERIAL
APPROVED PRODUCTS LIST

214
Page 1 0of 10
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Department of Public Works
\ 201 4™ Street SE, Room 108
' Rochester, MN 55904-3740
(507) 328-2400

Fast Dry (TypeI)
Manufacturer Product Appr Date
Polycarb Inc. MARK 55.3 1998
Epoplex LS 50 1998
Slow Dry (Type II)
Manufacturer Product Appr Date
Polycarb Inc. MARK 55 1991
Epoplex LS 60 1998

3.0 MATERIAL CLASSIFICATIONS

3.1  This specification provides for the classification of epoxy resin pavement marking systems
by type.

3.1.1 Typel- A fastcure material suitable for line applications and, under ideal conditions , may
not require coning,

3.1.2 Type Il - A slow cure material suitable for all applications of pavement markings under
controlled traffic conditions, i.e., coning is required and flagging may be as directed by the
Engineer.

3.1.2  Only Slow Dry Type II epoxy material shall be used for epoxy pavement markings
except when specified as otherwise in the Special Provisions.

4.0 EPOXY AND BEAD REQUIREMENTS

4.1 Epoxy Resin Material

4.1.1 The material shall be composed of epoxy resins and pigments only. No solvents are to be
given off to the environment upon application to a pavement surface.

4.1.2  The composition shall be within the tolerance permitted for the product tested and approved
by Mn/DOT. Type Il material shall be completely free of TMPTA (Tri-Methyol Propane
Tri-Acrylate) and other multi-functional monomers,

4.1.3  All materials shall be free of lead, cadmium, mercury, hexavalent chromium and other toxic
heavy metals as defined by the United States Environmental Protection Agency.

4.1.4 Color - The color of the white epoxy shall be a pure flat white, firee of tints. The color of
the yellow epoxy shall closely match Color Number 33538 of Federal Standard 595 and shall
conform to the following CIE Chromaticity limits using illuminant *C”;

x| 0.47010.485 | 0.520 | 0.480
¥ | 0.440 | 0.460 | 0.450 | 0.420

Daylight Directional Reflectance (Y), white, minimum 83
Daylight Directional Reflectance (Y), yellow, minimum 50

Testing will be according to :

Daylight Directional Reflectance ASTM D 2805

Attachments
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

Page 2 of 10
Color ASTM D 2805

4.1.5  Adhesion Capabilities -- When the adhesion of the material to portland cement concrete (the
concrete shall have a minimum of 2,070 kPa (300 psi.) tensile strength) is tested according to
American Concrete Institute Committee 403 testing procedure, the failure of the system must
take place in the concrete. The concrete shall be 32°C when the material is applied, after
which the material shall be allowed to cure for 72 hours at 23+2°C.

4.1.6  Abrasion Resistance -- When the abrasion resistance of the material is tested according to
ASTM C 501 with a CS-17 wheel under a load of 1000 grams for 1000 cycles, the wear
index shall be no greater than 82. (The wear index is the weight in milligrams that is abraded
from the sample under the test conditions).

4.1.7 Hardness -- The Type D) durometer hardness of the material shall be not less than 75 nor
more than 90 when tested according to ASTM D2240 after the material has cured for 72
hours at 23+2°C.

4.1.8 Tensile Strength -- The tensile strength of the material, when tested according to
ASTM D 638, shall not be less than 41,370 kPa (6,000 psi.) after 72 hours cure at 23::2°C.

4.1.9  Compressive Strength -- The compressive strength of the material, when tested according to
ASTM D 695, shail not be less than 82,700 kPa (12,000 psi.) after 72 hours cure at 23+2°C,

4.1.10 Shelf Life -- The individual components shall not require mixing prior to use when stored for
a period of 12 months.

4.2 Glass Beads

4.2.1 Glass beads shall meet the requirements of AASHTO M247, Type I, and:

a. Coatings -- the beads shall be treated according to the manufacturers
recommendations and meet the requirements of Section 4.4.2 of M247, and
b. Roundness-- the beads shall have a roundness of at least 80%.

4.2.2  For 380 pum (15 mil) applications, glass beads shall be applied at a rate of at least 3.0 kg/L
(25 1b./gal.). A greater bead application rate may be necessary for meeting the
performance criteria (minimum levels of retroreflectivity). This will require
Contractors to consult with all the material manufacturers.

4.3 Time to No-Track -- Type I material shall be in "no-tracking" condition in 15 minutes or less
and within 45 minutes for Type II material. The "no-tracking" condition shall be determined
on an application of specified thickness to the pavement and covered with glass beads at the
rate of at least 3.0 kg/L (25 Ib./gal.). The lines for this test shall be applied with striping
equipment operated so as to have the material at manufacturer's recommended application
temperature. This maximum "no-tracking" time shall not be exceeded when the pavement
temperature varies from 10 to 49° C (50 to 120° F) and under all humidity conditions,
providing the pavement is dry. The no-tracking time shall be determined by passing over the
line with a passenger car or pickup truck at a speed of 40 to 55 kmph (25 to 35 mph) in a
simulated passing maneuver. A line showing no visual deposition of the material to the
pavement surface when viewed from a distance of 15 m (50 ft.) shall be considered as
showing "no-tracking" and conforming to this requirement for time to "no-track."

Page 3 of 10
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Department of Public Works

201 4™ Street SE, Room 108
Rochester, MN 55904-3740

{507} 328-2400

5.0
5.1
5.1.1

5.1.3

514
5.1.5

5.2
5.2.1

522
523
524

52.5

APPLICATION EQUIPMENT AND PROCEDURES

Equipment

Equipment furnished shall include an applicator truck of adequate size and power, designed
to apply an epoxy resin material and glass beads in a continuous or intermittent line pattern.
The equipment shall be capable of placing stripes on the left and right sides. The left
carriage shall be capable of placing two lines simultaneously with either line in a solid or
intermittent pattern in yellow or white. With change in color usage, an amount of material
equal to fifteen 3 m (10 ft.) stripes shall be wasted to eliminate the change of the incorrect
color being applied.

The applicator truck (striper) and other vehicles in the striping train shall have permanently
mounted Type C flashing arrowboards. They shall be visible to oncoming or following
traffic, depending on the type of line being placed. Arrowboard requirements are detailed in
the “Field Manual” of the Minnesota Manual of Traffic Control Devices. Also, truck
equipment shall be capable of accumulating the footage applied per gun, individually each
day. Only material application shall activate the footage accumulators. The readout shall be
digital and not adjustable.

The equipment shall be capable of applying glass beads in a pressurized system at a rate of at
least 3.0 kg/L (25 1b./gal.). A greater bead application rate may be necessary for meeting
the performance criteria {(minimum levels of retroreflectivity). This will require
Contractors to consult with all the material manufacturers.

All guns on the spray carriages shall be in full view of the operator(s) during operation.

Each crew shall include at least one technical expert knowledgeable in equipment operation,
application techniques, control of traffic, and safety regulations.

Procedures

Pavement markings shall be placed in accordance with the details shown in the Plans and the
control points established by the Engineer,

The road surface shall be cleaned at the direction of the Engineer just prior to an application.
Pavement cleaning shall consist of at least brushing with a rotary broom (non-metallic), or as
recommended by the material manufacturer and acceptable to the Engineer. New Portland
cement concrete surfaces shall be sandblasted clean to remove any surface treatments and/or
laitance. On low speed [Speed Limit 65 km/h (40 mph) or less] urban portland cement
concrete roadways, sandblast cleaning shall be used for all epoxy pavement markings.

If the roadway surface is dry, the epoxy material application shall immediately follow the
pavement cleaning and be preceded by an air blast. However, markings shall not be applied
when the wind or other conditions cause a film of dust to be deposited on the pavement
surface before the material can be applied.

The Engineer will place necessary spotting at appropriate points as overall horizontal control
for striping and to indicate necessary starting and cutoff points. Broken line intervals will not
be marked. Longitudinal joints, pavement edges, and existing markings shall serve as control
points when so directed.

A 380 pm (15 mil) epoxy line requires a liter of mixed components for every 25.8 m

(84.5 1t.) of 100 mm (4 in.) wide line. Field measurements are inserted into the following
equation: Line Thickness in micrometers = Liters x 0.001 x 107 x m® divided by the quantity
Length in meters x width in meters (Thickness in inches = Gallons x 231 cubic inches
divided by the quantity Length (inches) x Width (inches)). Use 3.785 liters per gallon if
epoxy is metered in gallons.

Attachments
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SP 158-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

Page 4 of 10

5.2.6  The minimum line width shall be its nominal width with 6 mm (% in.) greater than the
nominal width allowed provided the variation is gradual and does not detract from the
general appearance. Broken line segments, normally 2 m (6.56 ft.) every 10 m (32.81 1t.),
may vary up to 75 mm (3 in.) from the specified lengths provided the over and under
variations are reasonably compensatory. Alignment deviations from the control guide shall
not exceed , except when approved by the Engineer. Material shall not be applied over a
longitudinal joint. Establishment of application tolerances shall not relieve the Contractor of
his responsibility to comply as closely as practicable with the planned dimensions.

53 Spraying Operation

5.3.1 Placement of epoxy materials shall be permitted only on a clean, dry pavement surface and
air and pavement temperatures at least 10° C (50° F) unless the manufacturer, in writing,
approves a lower temperature.

5.3.2  Two parts of epoxy component A (pigment) and one part component B (hardener) shall be
heated separately at 43°+1° C (110°+30° ¥) and thoroughly mixed. All material heated over
60° C (140° F) shall be discarded. The sprayed epoxy shall be applied at 43°+1° C
(110°£30°F) or as recommended by the manufacturer.,

5.3.3 Glass beads shall be applied immediately after the placement of the epoxy. If two bead
gradations are required by the Special Provisions, two bead dispensers are required to deliver
the specified drop rates. Otherwise the dispenser system must deliver at a minimum 3.0 kg
(25 1b./gal.) of beads per liter of epoxy material. A greater bead application rate may be
necessary for meeting the performance criteria (minimum levels of retroreflectivity).
This will require Contractors to consult with all the material manufacturers.

5.3.4 The Contractor shall cooperate with inspection personnel in reviewing operation of the
equipment, safety precautions, measurement of materials (components and beads),
computations to determine specific and daily application rates, sampling materials, making
other measurements, such as epoxy thickness, and notifications as to work schedule.

5.3.5 Only Type II epoxy material shall be used for epoxy pavement markings except when
specified as otherwise in the Special Provisions,

5.3.6 Traffic control for the pavement marking operations shall be in substantial conformance with
the “Field Manual,” Minnesota Manual of Uniform Traffic Control Devices . A shadow
vehicle with a truck-mounted attenuator shall be used on high speed [SPEED LIMIT
(65 km/h) (40 mph) and greater], high volume (ADT 1500 and greater) highways.

6.0 SAMPLING RATE & PROCEDURES

6.1 One pint samples of each manufacturer’s lot or batch furnished for the contract shall be
submitted to Mn/DOT at the time of manufacturing. One pint samples of both Part A
(yellow/white) & part B must be submitted to the Mn/DOT Materials Laboratory, 1400
Getrvais Ave., Maplewood, Minnesota 55109. (612) 779-5550 or 5549, FAX:
(612) 779-5616. Samples shall be identified as follows:

1. Manufacturer's Name 5. Color
2. Manufacturer's Product Number 6. Intended state project numbers.
3. Lot/Batch Number
4, Date Manufactured
Page 5 of 10
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Department of Public Works

201 4™ Street SE, Room 108
Rochester, MN 55904-3740

(507) 328-2400

7.0
7.1

7.2
8.0
8.1

8.2

9.0

9.1
9.1.1

Contractors will not be allowed to use material that has not meet the requirements of
Sections 6.1 & 7.0. Contractors will be asked to remove material that does not conform to
Sections 6.1 & 7.0 and replace with material that does.

CERTIFICATIONS

The manufacturer shall certify that the components meet the requirements of these
specifications and are on the Mn/DOT Approved Product List.

Certifications shall be sent along with the samples in section 6.1.

CONTAINER MARKINGS

Containers for epoxy components shall be marked with the manufacturer’s name, product
identification number, lot or batch number, date of manufacture, color, net weight of
contents.

Containers for glass beads shall be marked with the name of manufacturer, the wording
"Glass Beads," lot or batch number, coating type, date manufactured, and the net weight.

ACCEPTANCE OF PAVEMENT MARKINGS

In order to be a long-life pavement marking, epoxy markings placed in Minnesota must
retain a satisfactory level of retroreflectivity in addition to demonstrating good adhesion,
resisting chipping, and exhibiting proper daytime and nighttime colors. These attributes have
been observed and evaluated for several years and are the basis for acceptance/rejection
procedures and values used herein.

Retroreflectivity

Acceptable Minimum Retroreflectivity Values

MINIMUM AVERAGE RETROREFLECTIVITY VALUES
FOR EPOXY MARKINGS
(med/m*/lux)

Period White  Yellow
Initial* 300 200
After-One-Winter*® 175 140

* Described in Section 9.1.4 Miscellaneous Traffic Controls, Numbers 4 and 5.

Retroreflectometers-- Measurements shall be taken with either a portable or mobile
retroreflectometer conforming to 30-meter geometry which is defined as: the entrance angle
(the angle between the illumination axis and the retroreflector axis) shall fall between 88.50°
and 88.76° and the observation angle (the angle between the illumination axis and the
observation axis) shall fall between 1.0° and 1.05°; and, the co-viewing angle (the
complement of the entrance angle) shall fall between 2.29° and 2.50°. All retroreflectivity
readings and data analysis will be provided by Mn/DOT at no cost to the Contractor.
Mn/DOT reserves the right to:

» make daytime and/or nighttime visual inspections with or without the

presence of the Contractor’s representative, mainly to locate obvious or

suspect areas of deficiency, and
Page 6 of 10
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* determine retroreflectivity of symbols, legends and lines wider than 200 mm
(8 in.) using the portable retroreflectometer only.
9.1.3  Test Segments -- The following methodology will be used to evaluate retroreflectivity
performance of in-service longitudinal line pavement markings:

LENGTH AND NUMBER OF TEST SEGMENTS® PER ROADWAY?® PER LINE TYPE®

Length of Roadway Number of Test Length of Test
Scgments Segments
Less than 1.5 km (1 mi.) 1 300 m (0.2 mi.)
Greater than or equal to 1.5 | 1 per 1.5 km (1 mi.) 300 m (0.2 mi.)
km (1 mi.)

*  TEST SEGMENTS-- Areas of a roadway chosen for measuring retroreflectivity of the
line types.

® ROADWAY--As used here, means that portion of a street or highway ordinarily used for
vehicular traffic. In the event a street or highway includes two or more
separate roadways, the term roadway shall refer to each roadway
separately.

¢ LINE TYPE-- Longitudinal lines of the same color and function. For example, white and
vellow edge lines are each a line type.

9.1.4 Measurements in Test Segments
Portable Retroreflectometer

1. Take a minimum of 20 readings in each test segment per line type.

2. On broken lines (skip striping), measure every other stripe, taking no more than two
readings per stripe with readings 0.5 m (20 in.) from the ends of the marking,

3. For solid lines, divide test segment into ten areas of 30 m (100 fi.); space readings a
minimum of 10 m (33 ft.) and a maximum of 30 m (100 ft.) apart.

4. For 10 percent of each message type, take 5 readings on each message line; for 10
percent of each symbol type, take 5 readings on each symbol.

5. Upon completion of the evaluation, regardless of the results, additional test segments
may be ordered by the Engineer.

Mobile Retroreflectometer

1. Calibration of the instruments shall be in accordance with the manufacturer’s
instructions.

2. Retroreflectivity shall be measured at a minimum rate of 20 percent of cach roadway
length by line type.

3. Should another mobile unit be available, the maximum acceptable deviation for
measurements made by the two different instruments of the same manufacturer and
for the same roadway length shall be + 10%.

4. Repeatability for the given mobile unit shall be + 6%.

5. Upon completion of the evaluation, regardless of the results, additional test segments

may be ordered by the Engineer.
Page 7 of 10
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Miscellaneous Controls

1.
2.
3.
4
5.
6.
7.

8.
9.

Take measurements on a clean, dry roadway.

Collect data in direction of traffic flow,

Measurement units are: med/m?/lux.

Wait at least two (2) weeks from date of placement of the markings before taking
initial readings.

Take after-one-winter readings in May or June to assure that spring rains have
cleaned the beads.

Randomly select test segments unless night reviews or other knowledge supersedes a
random selection process.

Measure each line type separately.

The Engineer may request additional readings or test segments.

In the event LASERLUX is not available, the Engineer may require the use of the
portable retroreflectometer or establish an alternative evaluation plan.

9.1.5 Contents of Retroreflectivity Report

The report shall consist of:

»

State Project number

Trunk Highway number

Test date

Geographical location of the test site(s), including distance from the nearest
permanent site identification, such as a reference point.

Identification of the pavement marking material tested: type, color, age, and
transverse location on the road

Identification of the retroreflectometer

Remarks concerning the overall condition of the line, messages and symbols such as
carryover of asphalt, snow plow damage, uneven distribution of beads, etc.
Average of the readings for each test segment with one standard deviation calculated.
Average of the readings for each message and symbol type.

9.2 Correction of Defects/Penalties

1.

All pavement markings not conforming to the requirements of the Contract shall be
removed and replaced or otherwise repaired to the satisfaction of the Engineer.
Removal of unacceptable work shall be accomplished with suitable blasting or
grinding equipment unless other means are authorized by the Engineer.

Where yield computations show a deficiency in material usage of not more than 20
percent, Mi/DOT may require satisfactory repair or may accept the work at a reduced
unit price which is in direct proportion to the percent of the deficiency. Where the
deficiency in material usage exceeds 20%, Mn/DOT may require removal and
replacement to the satisfaction of the Engineer unless other means are approved by
the Engineer.

If the Engineer requires removal and replacement, the Contractor shall remove (by an
approved process) at least 90% of the deficient line, with no excessive scarring of the
existing pavement. The removal width shall be one inch wider all around the nominal
width of the pavement marking to be removed.

Page 8 of 10
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4. Where initial retroreflectivity falis below the minimum acceptable levels but not more
than 20%, the Engineer may require satisfactory repair or may accept the work at a
reduced unit price which is in direct proportion to the percent of the deficiency. Where
the deficiency in retroreflectivity exceeds 20%, i.e., less than 240 med/m*/lux for white
and 160 med/m?*/lux for yellow, the Engineer may require the removal and replacement to
the satisfaction of the Engineer unless other means are approved by the Engineer. Where
minimum levels after one winter fall below the specified levels (170 med/m?/lux - 135
med/m*/hux), Mn/DOT will notify the project Contractor and manufacturer(s) of the
failure. If the initial readings were above Mn/DOT’s specified initial minimum levels
(300 med/m*/lux - 200 med/m*/lux), the Engineer, Contractor, and manufacturer(s) of the
material(s) shall review the project together. Based on the review an of all known
aspects, the Engineer will make a determination as to why the job failed and notify the
Contractor, pavement marking Contractor, and/or manufacturer(s) in writing.

5. If this process has to be repeated on several projects with either the same Contractor
and/or manufacturer(s), Mn/DOT will take corrective action. This corrective action will
be a two step process:

Step 1 Pavement marking Contractor/manufacturer(s) will be considered not
approved for Mn/DOT projects, except to bring workmanship/product
back into compliance.

Step 2 If the first step cannot be attained, pavement marking Contractor/
manufacturer(s) will not be allowed to participate in Mn/DOT projects
and/or be removed from Approved Product List.

1.0 DOCUMENTATION
Contractors applying epoxy pavement markings for Mn/DOT under a contract are required
to fill out the attached "Construction Striping Report" form. These forms shall be completed
at the end of each project. The original shall be given to the Engineer. Failure to submit
completed forms may result in 10% of the overall contract price for epoxy pavement
markings held back. The Engineer will fax them "ATTN: Pavement Marking Engineer" at
651-234-7370. If forms are not sent in to the reflective systems unit in a timely manner
projects will not be inspected during optimum times for meeting their performance criteria.
Any questions regarding this form can be answered by calling the Pavement Marking
Engineer at (651) 234-7373. The form is on the website at;
http.//www.dot.state.mn.us/trafficeng/products/ContractorStriping DailyReportForm.doc
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201 4™ Street SE, Room 108
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(507) 328-2400

1910) FUEL ESCALATION CLAUSE
January 28, 2009

The provisions set forth in Mn/DOT 1910 are hereby deleted, and the following is substituted therefore:

These provisions provide for compensation adjustments in the cost of motor fuels (diesel and gasoline) consumed
in prosecuting the Contract work. The Engineer will calculate the Fuel Cost Adjustments, Payments or credits will
be applied to partial and final payments for work items set forth herein.

For this purpose, the Department will establish a Base Fuel Index (BFT) for fuel to be used on the Project. The
Base Fuel Index will be the average of the high and low rack prices shown for No. 2 ultra low sulfur fuel oil in the
"OPIS Energy Group" tabulation titled "RackFax, Minneapolis, MN, OPIS Direct Gross No. 2 Distillate Fuels"
Jor the day of the Contract letling.

A Current Fuel Index (CFI) in cents per gallon will be established for each month. The CFI will be the average of
the high and low rack prices shown for No. 2 ultra low sulfur fuel oil in the "OPIS Energy Group" tabulation titled
"RackFax, Minneapolis, MN, OPIS Direct Gross No. 2 Distillate Fuels" averaged for the beginning and ending
dates of the monthly period being adjusted.

The Engineer will compute the ratio of the Current Fuel Index to the Base Fuel Index (CFI/BFI) each month. If
that ratio falls between 0.85 and 1.15, no fuel adjustment will be made that month. If the ratio is less than 0.85, a
credit to the Department will be computed. If the ratio is greater than 1.15, additional payment to the Contractor
will be computed.

Credit or additional payment will be computed as follows:

(1) The Engineer will estimate the quantity of work done in that month under each of the Contract items
listed below.

(2) The Engineer will compute the gallons of fuel used in that month for each of the Contract items listed
below by applying the unit fuel usage factors shown.

(3) The Engineer will summarize the total gallons (Q) of fuel used in that month for the applicable items.
(4) The Engineer will determine the Fuel Cost Adjustment (FCA) from the following formulas:

If the Current Fuel Index (CFI} is greater than the Base Fuel Index (BFI), the following formula
shall be used to determine the amount of Fuel Cost Adjustment to be paid to the Contractor.
FCA = [(CFI/BFI} - 1.15} x Q x BFI

If the Current Fuel Index (CFl) is less than the Base Fuel Index (BFI), the following formula shall be
used to determine the amount of Fuel Cost Adjustment to be credited to the Department.

Page 1 0of 3
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FCA = [(CFI/BFI) — 0.85] x Q x BFI

Where FCA = Fuel Cost Adjustment (cents)
CF1 = Current Fuel Index (cents per gallon)
BFI = Base Fuel Index (cents per gallon)
Q = Monthly total galions of fuel

Basis of Payment

A Fuel Cost Adjustment payment to the Contractor will be made as a lump sum each payment period
based on the last published CFI. A Fuel Cost Adjustment credit to the Department will be deducted as a
iump sum each payment period from any monies due the Contractor. Upon completion of the work
under the Contract, any difference between the estimated quantities previously paid and the final
quantities will be determined. The CFI in effect on the day of completion of the Contract will be applied
to the quantity differences in accordance with the procedures set forth above.

Schedule of Work ltems
(Only items shown will be considered for compensation adjustments.)

GALLONS GALLOI
OF FUEL OF FUE
ITEM UNIT PER UNIT UNIT PER UN
(1) Earthwork;
2105501  Common Excavation Cu. Yd 017 m3 0.22
2105.503 Rock Excavation Cu.Yd 0.27 m3 0.35
2105.505 Muck Excavation Cu Yd 0.17 m3 0.22
2105.507  Subgrade Excavation Cu.Yd 017 m3 0.22
2105.515  Unclassified Excavation Cu.Yd 023 m3 0.30
2105.521  Granular Borrow (EV) Cu Yd 017 m3 0.22
Granular Borrow (CV) Cu.Yd 0.19 m3 0.25
Granular Borrow (LV) Cu.Yd 0.14 m3 0.18
2105.522  Select Granular Borrow (EV) Cu.Yd 0.17 m3 0.22
Select Granular Borrow (CV) Cu.Yd 0.19 m3 0.25
Select Granular Borrow (LV) Cu Yd 014 m3 0.18
2105.523  Common Borrow (EV) Cu.Yd 0417 m3 0.22
Common Borrow (CV) Cu. Yd 0.19 m3 0.25
Common Borrow (LV)} Cu.Yd 0.14 m3 0.18
2105.535  Topsoil Borrow (EV) Cu. Yd 0.17 m3 0.22
' Topsoit Borrow (CV) Cu.Yd 0.19 m3 0.25
Topsoil Borrow (LV) Cu.Yd 0.14 m3 0.18
2106.607  Common Embankment (CV) Cu. Yd 0.19 m3 0.25
2106.607  Granular Embankment (CV) CuYd 0.19 m3 0.25
2106.607  Select Granular Embankment(CV) Cu.Yd 019 m3 0.25
2106.607  Select Granular Embankment Modified (__  Cu.Yd 0.19 m3 0.25
%) (CV)
2106.607  Excavation — Rock Cu.Yd 0.27 m3 0.35
2106.607  Excavation — Muck Cu.Yd 0.17 m3 0.22
Attachments
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GALLONS GALLONS
OF FUEL OF FUEL
ITEM UNIT PERUNIT UNIT PERUNIT
(2) Aggregate Base:
2211.501 Aggregate Base Ton 0.55 t 0.61
2211.502 Agdgregate Base (LV) Cu. Yd 0.77 m3 1.01
2211.503 Aggregate Base (CV) Cu. Yd 0.99 m3 1.29
2211.607 Open Graded Aggregate Base (CV) Cu. Yd 0.99 m3 1.29
(3) Aggregate Shouldering:
2221.501 Aggregate Shouldering Ton 0.55 1 0.61
2221.502 Aggregate Shouldering {LV) Cu. Yd 0.77 m3 1.01
2221.503 Aggregate Shouldering (CV) Cu. Yd 0.29 m3 1.29
(4) Concrete Pavements:
2301.511 Structural Concrete Cu. Yd 0.98 m3 1.28
2301.513 Structural Concrete HE Cu. Yd 0.98 m3 1.28
2301.604 Structural Concrete Sq. Yd. 0.027* m2 0.00128™
(5) Bituminous Pavements:
2350.501 Type () Wearing Course Mixture () Ton 0.90 t 0.99
2350.502 Type () Non-Wearing Course Mixture { ) Ton 0.20 t 0.99
2350.503 Type () { )} Course (), (§" Thick Sq. Yd 0.051¢
2350.503 Type () () Course (, ), () mm Thick m2 0.0024*¢
2360.501 Type SP () Wearing Course Mixture () Ton 0.90 1 0.99
2360.502 Type SP () Non-Wearing Course Mixture (, Ton 0.90 t 0.99
)
2360.503 Type SP () {) Course (, ), (§" thick Sq. Yd 0.051%¢
2360.503 Type SP () () Course (, ), (£ mm thick m?2 0.0024*¢t
(B)Pipe:**+:
2501.511 _ __ Pipe Culvert ____ Lin. Ft. 0.70 m 2.30
2501.521 Pipe Arch Culvert Lin. Ft. 0.70 m 2.30
2501.561 _ __ Pipe Culvert Des 3006 ___ Lin. Ft. 0.70 m 2.30
2501.603 Pipe Culvert Lin. Ft. 0.70 m 2.30
2503.511 ____ Pipe Sewer ___ Lin. Ft. 0.70 m 2.30
2503.521 _____ Pipe Arch Sewer ____ Lin. Ft. 0.70 m 2.30
2503.541 . Pipe Sewer Des 3006____ Lin. Ft. 0.70 m 2.30
2503.603 _ __ Pipe Sewer Lin. Ft. 0.70 m 2.30
t = thickness

NOTE: No price No price adjustments will be made on fuel used for drying and heating aggregates.
*** No price adjustment will be made for pipes less than 12" in diameter or jacked pipes.
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SCHEDULE OF MATERIALS CONTROL
See also website: http://www.dot.state.mn.us/materials/labmes.htmi for April 15, 2011.
http://www.dot.state. mn.us/materials/labdocs/2011MCSFinal.pdf
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Minnesota Department of Transportation Schedule of Materials Control — Introduction Page
(Federal Aid, State Funds, County/Municipal Federal Aid Projects and State Aid Projects)

This schedule outlines the minimum sampling and testing required for most materials used in highway
construction. Some items that are rarely used or materials of recent development are often covered by special
provisions and may not be shown on the schedule. For more information regarding contract requirements for
testing, please reference the “"Standard Specifications for Construction”, Specification 1603 Materials;
Specifications, Samples, Tests, and Acceptance.

Laboratories performing acceptance tests for payment shall be accredited by the AASHTO Materials Reference
Laboratory (AMRL) or a comparable accreditation program approved by Mn/DOT and the FHWA for all test
procedures performed.

When sample sizes required for testing exceed 35 pounds, please submit multiple containers of the material
with no individual container weighing more than 35 pounds.

Small quantities of materials may be accepted without sampling and testing. A small quantity is defined as any
total quantity, for the whole project, of one material, which is smaller than the minimum quantity required for
testing unless modified by the individual material items. These materials shall be from known, reliable sources,
perform satisfactorily and meet the requirements for purpose intended. The inspection report (Form 02415)
should include a statement to this effect and show the source. Form 2403 may be used to report small quantities
of diverse materials from different sources. Form 02415 and Form 2403 (or approved revisions) are referenced
in the Schedule of Materials Control for project record documentation and are required to be maintained in the
project file.

Where items of small quantity are used in a critical location or significantly influence the safety, performance,
strength or durability of major construction items, prior approval for their use without testing must be obtained.

Previously approved materials transferred from another project should be reported on Form 02415. The report
should include: type of material, quantities involved, source, and supplier of materials. Whenever possible,
include the project number for which the material was originally approved.

If Forms 02415 and 2403 are referenced by form number within the Materials Control Schedule for materials or
products received from pre-approved sources, where the field responsibility for acceptance is visual inspection
and all information required to complete these forms is contained in other documents in the project file, the use
of these forms becomes optional. If these forms are completed and sent to the Project Engincer by off-site
inspection personnel from the district or the Office of Materials, they must be retained in the project file.

A telephone Index is included with the Schedule giving the numbers of contact persons if further information is
required regarding the various materials. A form index is also included.

A website (www.dot.state.mn.us/materials.html) has been established for the Office of Materials. The
contributing units to the Materials Control Schedule from the Pavement Engineering Section are the Bituminous
Engineering Unit, the Concrete Engineering Unit, and from the Geotechnical Section, the Grading & Base Unit.
The Depariment maintains the Approved/Qualified Products List and the Certified Products and Services List,
as well as, the Schedule of Materials Control,

Products manufactured offsite may be pre-approved; however, final acceptance will be made at the point of
incorporation, based upon review of documentation and inspection for shipping or other damage.

Contact the Mn/DOT District Independent Assurance Inspector when project starts to provide the proper
servicing of your project. :
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Index

Section Page(s)
Schedule of Materials Control Introduction Page i

Index 2
Certifications List 2 thim 4
Telephone Directory 5

Form Index 6

. Grading and Base Construction [tems 7 thru 11
11. Bituminous Construction Items for Specification 2360 12 thru 17
111, Sealcoat Construction Iems for Specification 2356 18 thru 22
V. Concrete Construction Items 23 thru 38
V. Landscaping and Erosion Control 39 thru 41
V1. Chemical Items 42thru 45
V11, Metallic Materials and Metal Products U5 thru 52
V111, Miscellaneous Materials 53

[X. Geosynthetics, Pipe, Tile, and Precast/Prestressed Concrete 53 thru 58
X, Brick, Stone, and Masonry Units ‘ 59

XI. Electrical and Signal Construction Items 60 thru 62

Certifications List

Furnace Slag
Fly Ash Admixtures Cement

Material Section Sub [Page |Certification Needed
Section

All Granular Materials I. Grading & Base | Many | 7-11 {Form 24346 and Test Results

Plant Mixed Asphalt (PMA) {11 Bitominous Many |12-17|All PMA from certiffed supplier
www dot.state mngs/materials/bituminous.himlt

Shingles 11. Bituminous 2 13 |Contractor shall provide documentation that of all RAS /TOSS
{Tear Off Shingle) material is from a MPCA. certified supplier.

Bituminous Material 11. Bituminous 9 16 |Only Bituminous Materials from certified asphalt binder
sources are allowed for use. The most current list of Certified
Sources can at hitp//www, dot.state. i us/products

Emulsions I11. Seal Coat 19 [Use Emulsion for seal coat from a certified asphalt emulsion
source.

Emulsions III. Seat Coat 19 |Use Emulsion for Fog Seal from a certified asphalt emulsion
source.

Emulsions 111 Micro surfacing 20 |Use Asphalt Emulsion from a certified asphalt emulsion source.

Emulsions I11. Micro surfacing 21 |Use Micro surfacing Emulsion from a certified asphalt emulsion
source.

Emulsions 111. Micro surfacing 22 |Use Fog Seal Emulsion from a certified asphalt emulsion
source.

Concrete Ready Mix 1V. Concrete Many |23-37|Contact Report from Ready-Mix Plant. All concrete from
certified plant including a computerized certificate of
compliance with each load.

Ground Granulated Blast 1V. Concrete 24 |Concrete Plant Batching Materials: All materials must come

from certified approved, or qualified sources. All certified
sources must state so on the Bill of Lading Delivery invoice
including Mn/DOT standardized certification statement for
cement, flyash, and slag. The most current list of
certified/approved sources can be found at

www.dot.state. mn.us/products.




Mun/DOT SD-15 April 15, 2011 Schedule of Materials Control Pagel
Material Section Sub |Page [Certification Needed
Section
Air Content IV. Concrete ready- 29 |Certificate of Compliance.
mix for concrete
paving

Plastic for Curing IV. Concrete 32 A Certificate of Compliance shall be submitted to the Project
Engineer from the Manufacturer certifying that the plastic
complies with AASHTO M171.

Aggregate for Low Slump IV. Concrete 36 |Aggregaie pit numbers and 1 passing gradation result per

Overlays fraction each time aggregate is delivered to the site

Profiler 1V. Concrete 35 [Contractor provides Mn/DQOT certitied Inertial Profiler Results
for bumps/dips and/or Areas of Localized Roughness for the
entire project.

Aggregate for Conerete 1V. Concerete 37 |Aggregate pit numbers and 1 passing gradation result per

Pavement Repair fraction each time aggregate is delivered to the site

Aggregate for Dowel Bar 1V, Concrete 38 |Aggregate pit numbers and 1 passing gradation result per

Retrofits fraction each time aggregate is delivered to the site

Plant Stock & Landscape V: Landscaping etc. 2 39 [Several certifications

Materials

Silt Fence V: Landscaping etc, 5 40 |Certificate of Compliance with MARYV values

Flotation Silt Curtain V: Landscaping etc, 6 40 Manufacturers’ certification of compliance

Mulch Type 3 V: Landscaping ete. | 12 40 [Certified Vendor by Minnesota Crop Improvement Association
must be tagged grain straw only on label.

Mulch Type 6 Wood Chips V: Landscaping etc. | 13 41 [Emerald Ash Borer Compliance Agreement with the MDA

Seeds V: Landscaping etc. | 14 41 |Certified Vendor by Minnesota Crop Improvement Association
must be tagged.

Seeds - Native V: Landscaping etc. | 14 41 |Certified Vendor by Minnesota Crop Improvement Association
must be tagged.

Sod V: Landscaping efc. | 15 41 |A certified tag by Minnesota Crop Improvement Association for
Salt tolerant sod.
A certificate of Compliance for all other types of sod listing
grass varieties.

Compost V: Landscaping etc. | 16 41 |A/QPL with certified test reports.

Waterproofing material VI: Chemical ltems 42 [Certificate and test results

membrane waterproof system

Waterborne latex traffic VI: Chemical Items 43 |Certificate of Compliance

marking paint

Epoxy traffic paint VI: Chemical Items 43 [Certificate of Compliance

Traffic marking paint VI: Chemical Items 43 |Certificate of Compliance

Non-traffic marking paint VI: Chemical Ttems 43 |Certificate of Compliance

Bridge structural steel paint VI: Chemical Items 44 |Certificate of Compliance

Exterior masonry paint VI: Chemical Items 44 |Certificate of Compliance

Noise wall stain VI: Chemical Items 44 |Certificate of Compliance

Drop-on glass beads VI: Chemical Items 44 iCertificate of Compliance

Pavement marking tape VI: Chemical Items 44 iCertificate of Compliance

Steel sign posts VII: Metallic 2 46 |Certification of domestic source if applicable under 1601,

Posts for traffic or fence VII: Metallic 3A 46 |Certification of domestic source if applicable under 1601, For
fence: fence certification form.

Fence components VII: Metallic 3B 46 [Fence certification form.

Fence gates VII: Metallic 3C 46 |Fence certification form.

Fence barbed wire fabric VII: Metallic 3D 46 |Fence certification form.

Fence woven wire fabric VII: Metallic iE 47 {Fence certification form.
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Signal

Material Section Sub |Page |Certification Needed
Section
Fence chain link wire fabric VII; Metallic IF 47 {Fence certification form.
Reinforcing steel uncoated bars |[VII: Metallic SA 47 |Certificate of Compliance & certified mill analysis
Reinforcing steel epoxy bars | VIL: Metallic 5B 48 |lnspected tag or Certificate of Compliance & certified mill
analysis
Steel Fabric VIL Metallic 5E 48 |Certificate of Compliance
Dowel Bars VI Metallic 5F 48 |Certificate of Compliance
Pre or post tensioning strand  |VII: Metallic 5G 49 |Mill analysis
Anchor rods & Structural VI1: Metallic 7 49 |Yearly Mn/DOT passing test report
Fasteners
Timber & lumber VIII: Miscellaneous 1 53 |Certified on invoice
Elastomeric bearing pad VIII: Miscellaneous 4 53 |Certificate of Compliance
Corrugated metal pipe - IX: Geosynthetics 1A 53 |Certified on invoice
& Pipe
Corrugated metal structural IX: Geosynthetics 1B 53 |Certified on invoice
plate & Pipe
ECm‘rugated metal aluminum  |IX: Geosynthetics 1C 54 |Fabricator’s Certificate and guarantee
plate & Pipe
Concrete pipe & manholes IX: Geosynthetics 3A 54 {Certified stamp and certification document
reinforced & Pipe
Concrete pipe non reinforced  |IX: Geogynthetics 3B 54 |Certified stamp and certification document
& Pipe
Precast box culverts IX: Geosynthetics 4A 55 |Stamped & field inspection report
& Pipe
Prestressed beams & posts, etc {IX: Geosynthetics 4B 55 |Stamped & field inspection report
& Pipe
Manholes & catch basins IX: Geosynthetics 5 56 |Certification document or stamped
& Pipe '
Thermoplastic pipe ABS & IX: Geosynthetics 7 56 |Certificate of Compliance
PVC & Pipe
Corrugated PE Pipe: IX: Geosynthetics 8 56 |Certificate of Compliance
Single wall — edge drains & Pipe
Corrugated PE Pipe: dual wall {1X: Geosynthetics 13 57 |Certificate of Compliance
— 12748” & Pipe
Geotextile fabric IX: Geosynthetics 14 58 |Manufacturers’ Certification of compliance
& Pipe
Brick sewer concrete X: Brick, Stone, iB 39 |Air content statement
Masonry
Concrete masonty units X: Brick, Stone, 2A 59 |Air content statement
Masonty
Light standards X1: Electrical & 1 60 |Certificate of Compliance
Signal
Cable & Conductors X1: Electrical & 7 61 |Usually inspected at the distributor. Documentation showing
Signal project number, reel number(s), & Mn/DOT test number(s) will
be included with each project shipment. If not received from
Contractor, submit sample for testing along with manufacturers’
material certification.
Electrical systems XI: Electrical & 10 62 |Electrical Systems are to be reported as a "System” using the
Signal Lighting, Signal, and Traffic Recorder Inspection Report.
Traffic signal systems XI: Electrical & 11 62 |Traffic Signal Systems are to be reported as a "System" using

the Lighting, Signal, and Traffic Recorder Inspection Report.
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Pages

Rebecca Embacher

Section Page Section Name Contact Phone
Part{ Page 7 Grading & Base Terry Beaudry {651) 366-5456
Cary Efta (651) 366-5421

(651) 366-5525

Website: www dot.state.n.us/materials/oradingandbase. himl

Part I1
Part1IB 4

Page 12
Page 16

Bituminous - Spee. 2360
Asphalt Binder

Jolmn Garrity
Jim McGraw
tason Szondy

(651) 366-5577
(651) 366-5548
(651) 366-5549

Website: www.dotstate. mn.usimaterialy/bituminous. ktml

Paving
Concrete - Bridges

I Maria Masten

Ron Mulvaney

Part 111 Page 18 |Seal Coating — Spec 2356 Erland Lukanen (651} 366-5460
Tom Waod (651)366-5573

Part IV Page 23 |Concrete - Aggregates and Mix Design Wendy Garr {651) 366-3423
Concrete — Certified Ready Mix Concrete  |Wendy Garr (651)366-5423

(651) 366-5572
(651) 366-5575

Website: www dot state.nm.us/materials/concrete himi

Sections 1, §-11
Section 2,4-7
Section 3

Test Results

Susan Zarling
Steve Grover
Wendy Garr
Laboratory

Part V Page 39 |[Landscaping and Erosion Control Items
Erosion Control Lori Belz (651} 366-3607
Landscaping Scott Bradley (651)366-4612
Wood Chips Tina Markeson (651)366-3619
Part VI Page 42  |Chemical Items Jim McGraw (651) 366-5548
Dave Iverson (651) 366-5550
Part VI1 Page 45  |Metallic Materials and Metal Products
Sampling Steve Grover . {651} 366-5540
Test Resuits Laboratory (651) 366-5560
Bridge Structural Metals Todd Niemann (651) 366-4567
Barry Glassman (651) 366-45638
Part VIII Page 53  |Miscellaneous Materials
Sections Lthru 3 Steve Grover {651) 366-5540
Section 4 Todd Niemann (651) 366-4567
Bartry Glassman {651) 366-4568
Test Results Laboratory (651) 366-5560
Part IX Page 53 |Geosynthetics, Pipe, Tile, and
Precast/Prestressed Concrete
Sections ¥ thru 11, & 13 Steve Grover (651) 366-5540
Section 12 Rich Lamb (651} 366-5595
Section 14 Randy Tilseth (651) 366-5451
Test Results Laboratory (651) 366-5560
Part X Page 59  |Brick, Stone and Masonry Units/Modular
Retaining Wall Blocks
Sections [,2A,3, & 4 Steve Grover (651) 366-5540
Section 2B Blake Nelson (651)366-5599
Test Results Laboratory {651} 366-5561
Part X1 Page 60 |Electrical & Signal

(651) 234-7052
(651) 366-5540
(651) 366-5423
(651) 366-5560




Mn/DOT SD-15 April 15, 2011 Schedule of Materials Control Pageb

Form Index

Grading and Base

Form Ne. Form Name

02115-03 Grading & Base Report

02154-02 Random Sampling Gradations

2170-62 Penetration Index Method - Agpregate Base & Edge Drains

02402-03 Work Sheet for Sieve Analysis of Granular Material

02463 Percent Crushing Report

2434602 Certificate of Aggregates & Granular Materials

24587-01 Calculation for Moisture - Density Relationships in Subgrade Soils and Aggregate Base and Shoulders

Concrete

Form No. Form Name

2152 Concrete Batching Report

2162 Conerete Test Beam Data

2409 ID Card Concrete Test Cylinder

2448 Weekly Concrete Report

2449 Weekly Concrete Aggregate Report (QC/QA)

21412 Weekly Report of “Low Slump Concrete”

21763 Concrete Aggrepate Worksheet

21764 Concrete Aggregate Worksheet JMF

24143 Weekly Certified Ready-Mix Plant Report (Verification)

24300 ID Card Cement Samples

24308 ID Card Fly Ash Samples

24327 Field Core Report
Concrete W/C Ratio Calculation Worksheet
Incentive/Disincentive Smoothness Worksheet

Bituminous

Form No. Form Name

2413 Asphalt Sample Identification Card

Miscellaneous

Form No. Form Name

2410 Sample ID Card

02415 Inspection Report on............ (May be used for documentation or use another method to capture required
documentation)

2403 Inspection Report for Small Quantities (May be used for documentation or use another method to capture required
documentation)
Certification Form for Type of Fence used, see on right side of page, www.dotstate. i us/materiads/lab himl
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Mn/DOT SD-15  April 15,2011

Schedule of Materials Control

1L Bituminous Construction Items for Specification 2360 (Note #1)
(All bituminous mixtures are from Certified Plants) (www.dot.state.mn.us/materialsbituminous.html)

Pagel2

DEFINITIONS
SAMPLE TYPE DESCRIPTION SAMPLE SAMPLE SAMPLE
LOCATION TAKEN BY | TESTED BY
DETERMINED BY
Quality Control Testing performed by Contractor. i ] .
QC Also known as Process Control Testing. Contractor Contractor Contractor
Quality Assurance Testing performed by the Agency. Contl‘act(?r
. . . Contractor (mixture)
QA 'This test is performed on a companion sample to the A . Contractor Agency
) , gency (density cores)
Contractor’s QC sample.
A sample to assure compliance of the Contractor’s
Verification  |Quality Control program. The results shall be Agency Agency Agency
included as part of the QA Testing Program.
A companion sample to the Agency’s Verification
Verification  {sample provided to the Contractor, The Contractor is Awenc Apenc Contractor
Companion  |required to test this sample. The results shall be used gency geney
as part of the QC program.
The Independent Assurapce §amp11r.1g and Testing Contractor or | Contractor o
IAST assures testers are sampling and testing properly and Agency Asenc Avenc
that equipment is calibrated correctly. geney sency

A. Pre-Production Sampling and Testing for Specification 2360

SAMPLE SIZE: 35 kg (80 1b.) - plus #4 aggregate sample for quality testing and Percent Crushing

15 kg (35 1b.) - minus #4 aggregate for quality testing
35 kg (80 Ib.) — RAP for Quality Testing

5 kg (10 Ib,) — RAS (Shingles) for Gradation and Quality Testing
33 kg (75 1b.) - bituminous mixture plus 2 Gyratory specimens for volumetric testing
35 kg (801b.) - bituminous mixture for TSR testing {option A)

8 kg (18 Ib.) - bituminous mixture for TSR testing plus 6 Gyratory specimens (option B)

1 kg {2 1b.) - for mineral filler,

QC Testing

QA Testing

1. Bituminous Mix Design (QC/QA)

REMARKS: Mix Design for Spec, 2360 is Contractor's responsibility with review by Mn/DOT,

For Gyratory Design Option 2, Modified Mix Design, review Trial Mix data only.

For Gyratory Design, Option 1- Laboratory Mix Design: In addition to reviewing the Trial Mix data (JMF), test Contractor's two
Gyratory specimens and uncompacted mixture (specimens and mixture submitted at optimum asphalt content). Also, evaluate TSR
per 2360.2E5a(3). For option 2, Modified Mix Design, review Trial Mix data only.
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IL. Bituminous Construction for Specification 2360 (Part A, cont.)

2. Aggregate Quality Testing (QA Only)

QA Testing

Contractor shall provide 24 hour notice of intent to sample aggregates for quality testing. Agency has the option to monitor sampling.

Contractor submits to the Bituminous Engineer or the District Materials Engineer one (1) sample of each non-asphaltic aggregate type
or class per source per year. Contractor shall also submit the asphaltic aggregate material when the mixture contains RAP or RAS.
Quality testing will be performed as directed by the Bituminous Engineer or the District Materials Engineer, When aggregate qualities
approach specification limits or when material variation is observed, take additional field samples.

Contracior shall provide documentation that of all RAS /TOSS (Tear Off Shingle) material is from a MPCA certified supplier.

3. Mineral Filler (QA Only)

QA Testing

One (1) per shipment of 45 metric tons (50 tons) or fess, unless previously inspected,

4. Additives (QA Only)

QA Testing

1'L.(1 qt.) of blended asphalt binder and additive. Sample first shipment of each type of material, then submit one sample per 1,000 m°
{250,000 gal.) (approximately 1,000 ton).

B. BITUMINOUS PRODUCTION for Specification 2360
SAMPLE SIZE: 15 kg (35 1b.) for Aggregate for Gradation {QC/QA)
35 kg (75 1b.) for each plus #4 Aggregate Type for Quality Testing
15 kg (35 1b.) for each minus #4 Aggregate Type for Quality Testing
35 kg (75 1b.} for each RAP material for Quality Testing
5kg (10 Ib.} RAS (Shingles) for Processed Gradation and Quality Testing
30 kg (65 Ib.) for Mixture Properties (QC/QA) 3 fult 6" by 12" cylinder molds for QA (Gyratory mixes)
40 kg (90 Ib.) for TSR (QC/QA) 4 full 6” by 12 cylinder molds for QA
40 kg (90 1b.) for Aggrepgate Specific Gravity (QC/QA)
1 L {1 qt) for Asphalt Binder (QA)
2 L (% gal) for Asphalt Emulsion (QA)

1. Plant Mix Aggregate Gradation Testing (QC/QA, Verification*)
QC Testing

I per 450 metric tons (500 tons) at start of production, for the first 1,800 metric tons (2,000 tons) of mixture produced, then
1 per 900 metric tons (1,000 tons) or portion thereof per mix blend as required by 2360, 2G6

Companion samples taken for agency.

REMARKS: See Note #2, Note #3, & Note #5.

QA Testing

Companions to QC samples set aside for 10 calendar days & tested as needed. The Agency representative observes QC testing as
needed.

2. Aggregate Percent Crushing (QC/QA, Verification*)

QC Testing ‘
Testing rates as required by 2360.2G6 CAA, 2360.2G6 FAA. Two tests per day (CAA, FAA) for first two days. If CAA results

exceed the specification minimum by 8% of the requirement; sample daily, test minirmum one per week. H FAA results exceed the
specification minimum by 5% of the requirement; sample daily, test minimum one per week. '
REMARKS: See Note #2, Note #3, & Note #4

QA Testing

Companions to QC samples set-aside for 10 calendar days and tested as needed. The Agency tepresentative observes QC testing as
needed, '

3. Aggrepate Quality Testing (QA Only)
QA Testing

When aggregate qualities approach specification Hmits or when material variation is observed, take additional field samples as

requested by Project Engineer,
When material variation is observed in RAP or RAS take additional field samples as requested by Project Engineer.
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IL Bituminous Construction for Specification 2360

B. Bituminous Production for Specification 2360 (cont.)

4. Asphalt Binder Content, % (QC/QA, Verification)

QC Testing -
1 per 450 metric tons (500 tons) per mix blend for first 1,800 metric tons (2,000 tons) of mixture produced. Then 1 per 900 metric tons

(1000 tons) or portion thereof per mix blend as required by 2360.2G6

REMARKS: See Note #5,

{a) Meter Method (VIrgin only ). et i sas s eeenns Mn/DOT Bituminous Manual
{B) INCINerator OVENL. ..ottt sttty st va s v e e re st eaas eaab e s Mn/DOT Lab Manual Method 1853
(c) Chemical Extraction..........oeceervvivvirnnns Mw/DOT Lab Manual Method 1851 or 1852

(d) Spot Check (Virgin only) Mn/DOT Bitaminous Manual 5-693.848
REMARKS: The verification companion sample must use Method (b) or (¢) only. When more than one Mn/DOT approved test
procedure is available, the Contractor shall select one method at the beginning of the project (when material is submitted for Trial
Mix Review) and use that method for the entire project. The Contractor and Engineer may agree to change test procedures during the
construction of the Project,

REMARKS: See Note #2 & Note #3, If a member of a monitoring team observes the Contractor test, note and sign under remarks,
REMARKS: A computer file of the plant’s control settings is required every 20 minutes for verifying the % add AC

QA Testing Companions to QC samples set aside for 10 calendar & tested as needed. The Agency representative observes QC testing
as needed. The Agency will review the computer files of the plant’s control settings.

5. Mixture Properties (QC/QA, Verification®)

Maximum Specific Gravity, Gyratory Bulk Specific Gravity - 2 Specimen Average, air voids, Ad]usted Asphalt Film Thickness
{AFT), asphalt binder content, gradation, and AC/Total AC ratio.

REMARKS: See Note #7 Asphalt Film Thickness (AFT)

QC Testing

1 per 450 metric tons (500 tons) per mix blend, at the start of production, for first 1,800 metric tons {2,000 tons) of mixture produced.
Determine planned tonnage for each mixture to be produced during the production day. Divide the planned production by 1,000;
round up to the next higher whole number. This number will be the number of production tests required for that mixture.

Verification Companion testing from Agency split sample is required to be performed and shall be used as a QC sample once per day.

REMARKS: See Note #2, Note #3, & Note #9.

QA Testing

Companion samples to QC samples set aside for 10 calendar days and tested as needed. The agency representative shall review QC
operations on a daily basis. Review shall include but is not limited to monitoring QC summary sheets and comparing allowable
rtolerances for verification sample/verification companion sample test results, The Agency representative shall observe either 1 QC test
per week (during production) or 1 QC test per 10,000 tons, whichever results in more frequent observations.

*Verification Testing

Verification Companion testing from Agency split sample is required to be performed and shall be used as a QU sample once per day.
.| The verification companion shall also be tested for CAA and FAA at a rate of 1 test per week, if the CAA and FAA exceed the
requirements by 8% and 5% respectively, otherwise test daily.

An Agency representative will take 1 verification sample per mixture blend per day for Mn/DOT laboratory testing, A verification
companion sample will be given fo contractor for QC testing.




Mn/DOT SD-15 April 15,2011 Schedule of Materials Control Pagels
IL Bituminous Construction for Specification 2360

B. Bituminous Production for Specification 2360 (cont.)

6. Core Density and Thickness

QC Testing Production/lot testing rate requirements,
Daily Production Lots

Metric Ton English (ton)

270% - 545 {300* —600) 1
546 —910 {601 —10060) 2
911 - 1455 (1001 — 1600) 3
1456 — 2359 (1601 —2600) 4
2360 4173 (2601 - 4600) 5
4174+ (4601 -H) #

# Add 1 lot/every 900 tons over 4601 tons (4174 metric tons)

*When mix production is less that 270 metric tons (300 tons), establish 1% lot when accumulative tormmage exceeds 270 metric tons
(300 tons).

Core locations determined and marked by Agency. Companion cores are required for each Contractor density core. The Confractor
shall schedule the approximate time of testing during normal project work hours so that the Agency may observe and record the
saturated surface dry and immersed weight of the cores.

REMARKS: Sawing of cores into separate lifts is required. Contractor is required to have a saw capable of separating the core lifts
without damaging the material. See Note #8 for Longitudinal joint density cores,

QA Testing

Core locations determined and marked by Agency. Agency representative observes all Contractor coring, measuring, sawing and
testing, and takes possession of Agency cores after sawing, Agency cores shall be transported and tested at the Laboratory {Agency
field or District/Division) as soon as possible to prevent damage due to improper handling or exposure to heat. A completed coring
log shall be submitted to the Laboratory (Agency field or District/Division).

Remarks: See Note #6, Note #8, and Note #9

7. Aggregate Specific Gravity (QC/QA)
QC Sampling: Sampled and tested by Contractor, if requested by District Materials Engineer.
QA Testing: Companion sample to QC sample shall be submitted to the District Materials Lab and tested as needed.

8. Tensile Strength Ratio (T.8.R.} (QC/QA)

QC Sampling

Sample as directed by the Engineer. If the Engineer requires the samples to be tested, both the Contractor and the Department will be
required to test these samples within 72 hours after they are sampled.

QA Testing

When QC sampling is required, the companion sample to QC sample shall be submitted to the District/Division Materials Lab and
tested as needed.
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Schedule of Materials Control
IL Bituminous Construction ltems for Specification 2360
B. Bituminous Production for Specification 2360 (cont.)
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9. BITUMINOUS MATERIALS
Only Bituminous Materials from Certified Sources are allowed for use. The most current list of Certified Sources can at

http:/fwww.dot.state.nn.us/products

SAMPLE SIZE: 1L {1 qt) for Asphalt Binder (QA)/Cutback Asphalt (QA)

2 L (V2 gal) for Asphalt Emulsion (QA)

Pay Item No.

Material

Spec. No.

Quality Control (QC)

Quality Assurance (QA)

Form No.

2360

Asphalt Binder

3151.2A

2201
2355
2356
2357
2514

Asphalt Emulsion

jls1.2c

2357
2358
2514

Cutback Asphalt

3151.2B

QC testing 1s the
responsibility of the
bituminous material
supplier. Random
sampling is arranged by
the M/DOT Chemical
Laboratory.

State inspector observes
contractor personnel taking
sample. Sample first
shipment of each grade of
material at the start of a
plant’s production or after
set-up of a portable plant.
Thereafter, submit one
sample per 1,000,000 liters
(250,000 gal). Sample
asphalt binder in clean one L
{1 gt) steel container.

Sample first shipmeni, then
snbmit one sample per 200
m° ({50,000 gal.). Sample
asphalt emulsion in clean
two L (2 gt.) plastic
coniainer with wide screw
top and send to Mn/DOT
Chemical Lab within 7 days
of sampling.

Cutback Asphalt should only
be used in cold temperature
applications with the
Engineer’s approval,
Contact Bituminous
Engineering Unit for cold
temperature application
guidelines, Pressure fit 1 L
{1qt.) container for cutback

asphalt.

2413
Asphalt
Sample

Identification

Card

QC Testing

10. Moisture Content in Mixture (QC only)

Sampling and testing shall be conducted by the Contractor on a daily basis unless exempted by the Engmeer and tested according to
the procedures in the Laboratory Manual 1855. Moisture contents above 0.3% are not allowed.

Note #1 Projects with bituminous tonnage less than or equal to 272 metric tons (300 tons) per day may be accepted on a
small quantity basis at the discretion of the Engineer. Retain Form 02415 or Form 2403 in Project File.
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I1. Bituminous Construction for Specification 2360
B. Bituminous Preduction for Specification 2360 (cont.)
Note #2 All QA test samples shall be from split samples.
If a member of the monitoting team observes the Contractor Test, note and sign under remarks.
The Project Engineer is responsible for:
1.) Reviewing control charts & Test summary sheets for accuracy and completeness,
2.) Checking sampling and testing procedures,
3.) Discussing QC problems with the Contractor,
4.} Obtaining Verification Samples,
5.) When additional testing is necessary, collect QA samples which have been acquired and retained by the
Contractor and/or additional verification samples.

Note #3 For Mixture Quality Management, acceptance will be based on Contractor's test results as verified by Mo/DOT
test results.

Note #4 Bituminous mixes composed entirely of Class A and/or Class B aggregates are not required to be tested for CAA
{Coarse Aggregate Angularity),

Note #5 When the required sampling rate is one test per 500 tons, divide the bituminous mixture production planned for
the day by 500, and round up to the next higher whole number; this will be the number of tests required for the day.
When the required sampling rate is one test per 1000 tons, divide the bituminous mixture production planned for the day
by 1000, and round up to the next higher whole number; this will be the number of tests required for the day. When the
required sampling rate is one test per 2000 tons, divide the bituminous mixture production planned for the day by 2000,

and round up to the next higher whole number; this will be the number of tests required for the day. ‘

Note #6 The Department will select at least one of the two companion cores per lot to be tested for mat density.
However, the Department may elect to test all companions to provide a direct verification of all individual and daily
average test results. Agency representative observes all Contractor coring, sawing, measuring and testing, and takes
possession of Mn/DOT cores after sawing. Agency cores shall be transported and tested at the Laboratory (Agency field
or District/Division) as soon as possible to prevent damage due to improper handling or exposure to heat. A completed
coring log shall be submitted'to the Laboratory (Agency field or District/Division).

Note #7 Mn/DOT projects in the 2011 Construction season will require the calculated Adjusted Asphalt Film Thickness
(AFT). VMA will still be calculated for informational purposes, but will not be used for acceptance criteria. The adjusted
AFT shall be calculated each time a gradation test is required.

Note #8 When required, Longitudinal Joint (LJ) Density will be evaluated at random lots as determined by the engineer.
Number of LJ lots for the day = number of lots calculated for mat density divided by .20 and rounding up to the next
integer. Minimum of one LJ lot per day. For designated LI lots the agency will test at least one of the mat density
companion cores and at least one of the LJ companion cores.

Note #9 Random number generation and determination of random sample location shall be consistent with the Mn/DOT
Bituminous Manual Section 5-693.7 Table A or Section 5 of ASTM D3665. The Engincer may approve alternate
methods of random number generation,
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Construction Items for the following Special Provisions

III.

Schedule of Materials Control

A. (2356) Bituminous Seal Coat, Otta Seal, and Micro Surfacing

FagelB

B. (2213) Permeable Asphalt Stabilized Relief Course (PASSRC) and Permeable Asphalt Stabilized Base (PASB)

C. (2356) Ultra Thin Bonded Wearing Course (UTBWC(C)

D. (2357) Bituminous Tack Coat

assures testers are sampling and testing properly
and that equipment is calibrated correctly.

Agency

DEFINITIONS
Sample Type Description Sample Location |Sample Taken By| Sampie Tested By
Determined By
Definitions from 23 CFR 637.203
QA All those planned and systematic actions
Quality necessary to provide confidence that a product or
Assurance service will satisfy given requirements for quality
QcC All contractor/vendor operational techniques and |Contractor Contractor Contractor
Quality Control  jactivities that are performed or conducted to fulfill
the contract requirements.
Verification Sampling and testing performed to validate the  [Agency Agency Agency
sampling and quality of the product. :
testing ’
Mn/DOT Definition
IAST The Independent Assurance Sampling and Testing |Agency Contractor or Contractor or

Agency

Should unique circumstances arise on a project which makes the quantities or rates of testing materials
impractical, they may be revised prior to performing the work by contacting the Pavement Management Unit
and obtaining their approval. The testing rates shown are only minimums.
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IIL

Schedule of Materials Contro!l

Construction Items for Special Provisions (cont.)

A. (2356) Bituminous Seal Coat, Otta Seal, and Micro Surfacing
D. (2357) Bituminous Tack Coat (cont.)

l?agsﬁiQ

SAMPLE S17.K: Mix Design: 150 Ibs.
Pay Item No. Test Type Spec. Quality Control (QC) Quality Assurance {(QA) Form No.
: No,
2356 Seal Coat 2356 {One per source Verify all QC results and
Mix Design review mix design.
Gradation and Average gradation during
Aggregate Qualities production.
‘ % Shale
Static Stripping Test
Flakiness Index
Los Angeles Rattler
Aggregate design application rate,
Bit. Material design application raté
Loose unit mass (weight) of the
aggregate
Bulk specific gravity of the
aggregate
2356 Seal Coat 2356
Bit Seal Coat & Aggregate
Ofta Seal
Stockpile Test for gradation. One per day, or  |Test for gradation. One per
Production one per 1360t {1500 tons), whichever|day, or one per 1360t (1500
Gradation is greater. If a temporary stockpile is ftons), whichever is greater. If a
used, test at this location, temporary stockpile is used,
' test at this location,
Construction Sample for gradation. One per day. |Sample for gradation. One per
Test if required by the Engineer. All day. Test if required by the
samples shall be taken from chip Engineer. All samples shall be
spreader hopper. taken from chip spreader
hopper.
2356 Seal Coat Emulsion Use a certified asphalt emulsion Sample first shipment, then 2413 Asphalt
Bit Seal Coat & source. submit one sample per 200 m? Sample ID
Otta Seal Application rate (50,000 gal.), Sample asphalt Card
2357 Verity the application rate daily by |emulsion in plastic container
dividing the volume used by the area |with wide screw top and
covered. immediately send to Mn/DOT
Chemicai Lab,
Fog Seal Emulsion Use a certified asphalt emulsion One sample to test fog seal for | 2413 Asphalt
source, dilution rate. Sample asphalt Sample ID
emulsion in piastic container Card
with wide screw top and
immediately send to Mn/DOT
Chemical Lab,
Application rate Verify the application rate daily by
dividing the volume used by the area
covered
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III. Seal Coat Construction Items for Special Provisions (cont.)
B. (2213) Permeable Asphalt Stabilized Stress Relief Course (PASSRC) and Permeable Asphalt Stabilized Base

(PASB)

Pay Item No. Test Type Spec. |Quality Control (QC) Quality Assurance (QA) Form No.
No.
2213 Mix Design 2356 [Submit 80 lbs of coarse and 30 Ibs of | Verify aggregate qualities and
PASSRC & 3139 |fine aggregates for each JIMF blend. |perform a mix design.
PASB 3151 |[Submit 4 qgts of required binder from

a certified Supplier

2213 Production Mix | 2356 {Sample 35 1bs (15 kg) of blended Verify gradation and CAA,
PASSRC & aggregate from the belt. Test for once per day.
PASB gradation and CAA. Sample and test

one per 500 ton {450 tonne) at the
start of production for the first 2000
ton{ 1800 tonne).

Then test one per day or one per
1000 ton { 907 tonne), whichever is
greater,

Asphalt Binder | 3151 |Asphalt spot check (min | per day)  inspector observes contractor
taking sample.

Sample first load.

Submit sample in 1 gt (1 L) can.

QC testing is the responsibility of the
Material supplier.

C. (2356) Seal Coat - Micrt;-surfacing, Ultra Thin Bonded Wearing Course

Pay Item No. Test Type . Spec. jQuality Control (QC) Quality Assurance (QA) Form
No. No.
2356 Mix design 2356 [Contractor create mix design and submitto  [Verify all QC results and
UTBWC 3139 |Agency for review review mix design,
3151

Submit 80 lbs of coarse and 30 ibs of fine
agpregates for each JMF blend

2356 Production mix | 2356 |Sample 55 Ibs (25 kg) of mix from truck Verify % AC, gradation ,
UTBWC every 300 tons (270 tonne). Test for % AC, |max gravity and adj AFT.
gradation, max gravity and adj AFT Min once per day
Asphalt Binder [3151 |Sample first shipment, then submit one Inspector observes

sample per 250,000 gal. (1,000,000 liters). contractor taking sample.
Submit sample in 1 qt (1 L) can.

Polymer Modified |3151 |Sample first shipment, then one per 50,000  jInspector observes
Emulsion gal (200,000 liters). Submit sample in % gal  fcontractor taking sample.
Membrane (2 L) wide screw top container.
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1L Seal Coat Construction Items for Special Provisions {cont.)
C. (2356) Seal Coat - Micro-surfacing, Ultra Thin Bonded Wearing Course
SAMPLE SIZE: Mix Design: 150 Ibs.
Pay Item No. Test Type Spec. Quality Controel (QC) Verification Form
No. No.
2356 Mix Design 2356 |One per source Verify all QC results and

Micro Swrfacing

Gradation and
Agpregate Qualities

Asphalt Emulsion

Mix Design

3151

Average gradation during production.
Sand Equivaient

Abrasion Resistance

Soundness

Cettified asphalt emulsion source

Residue after Distillation
Softening Point

Penetration at 25C (77F)
Absolote Viscosity at 60C (140F)

Wet Stripping
Wet Track Abrasion Loss
- one hour soak
- six day soak
Saturated Abrasion Compatibility
Mix Time at 25C (77F)
Mix Time at 37.4C (100F)

review mix design.

Review test results
submitted in the mix design
format required in the
special provision.

2356
Micro surfacing

Agpregate

Stockpile
Production

Construction

Test for gradation. One per day, or one per
1360t (1500 tons), whichever is'greater, If a
temporary stockpile is used, test at this
location.

Sample for gradation, sand equivalence and
moisture content. One per 435.6 metric tons
(500tons), minimum of one per day,

Test for gradation. One per
1360t (1500 tons), If a
temporary stockpile is used,
test at this location,

Determine moisture content,

One per day
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1L Seal Coat Construction Items for Special Provisions (cont.)

C. (2356) Seal Coat - Micro-surfacing, Ultra Thin Bonded Wearing Course

Pay Item No. |Test Type Spec. [Quality Control (QC) Verification Form
No. No.
2213 Emulsion Use a Certified asphalt emulsion sowrce. Sample first shipment, then | 2413
2356 ' submit one sample per 200 | Asphalt
Mirco surfacing m® {50,000 gal.). Sample Sample
Quantity Verify the quantity using equipment counter |asphalt emulsion in plastic | ID Card
readings, container with wide screw
top and immediately send to
Muo/DOT Chemical Lab.
Fog Seal Use a certified asphalt emulsion source. One sample to test fog seal 2413
(when required) for dilution rate. Sample Asphalt

asphalt emulsion in plastic | Sample
container with wide screw | ID Card
top and immediately send to
Mr/DOT Chemical Lab.
Application rate Verify the application rate daily by dividing
. the volume used by the area covered.




Mn/DOT SD-15 April 15, 2011 Schedule of Materials Control Pagel3

1V, Concrete Construction Items (www.dot.state.mn,us/materials/concrete.htmi)

The testing rates shown in this Schedule of Materials Control are minimums. All samples shall be taken in a random
nanner using an appropriate number generator, Take as many tests as necessary to ensure quality concrete.

If conerete quantities on the entire project total < 100 m® (yd®), Form 02415 or Form 2403 Inspection Report for Small
Quantities may be used in lieu of the Weckly Concrete Report.

It is recommended that the Agency Plant Monitor be present during critical pours, such as superstructure or paving
concrete (i.e. 3Y33, 3Y36, 3Y46, 3A21).

If any field test fails, reject the conerete or if the Producer makes adjustments to the load to meet requirements, record the
adjustments on the Certificate of Compliance and the Weekly Concrete Report. Retest the load and record the adjusted
test results. Malke sure the next load is tested before it gets into the work,

If batching adjustments are made at the plant, test the adjusted load, before it gets into the work. Continue to test the
concrete when test results are inconsistent or marginal.

The first load of concrete for any pour must have passing air content and slump results, prior to placing.

Material not meeting requirements shall not knowingly be placed in the work. If failing concrete inadvertently gets placed
in the work, either the Mn/DOT Standard Specifications for Construction or the Schedule of Price Reductions for
Concrete address penalties,

1t is recommended that the Agency representative continually monitor the progress of all concrete pours in the field and
review Certificates of Compliances. It is not a recommended practice to only perform minimum testing requirements and
leave the pour.

‘Should circumstances arise on a project which makes the testing rate impractical, contact the Concrete Engineering Unit,

DEFINITIONS
Deseription Sample Location |Sample Taken By |Sample Tested By
Determined By
QC Quality Control Testing performed by Contractor. Contractor Contractor Contractor
Also known as Process Control Testing.
QA Quality Assurance Testing performed by the Agency, Contractor Contractor Agency

This test is performed on a companion sample to the
Contractor’s QC sample,

Verification |A sample to assure compliance of the Contractor’s Agency Agency Agency
Quality Control program. The resnits shall be
included as part of the QA Testing Program.

Verification |A companion sample to the Agency’s Verification Agency Agency Contractor
Companion  jsample provided to the Contractor. The Contractor is
required to test this sample. The resulis shall be used

as part of the QC program.
IAST The Independent Assurance Sampling and Testing Apgency Contractor or Confractor or
assures testers are sampling and testing properly and Agency Agency

that equipment is calibrated correctly.
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SP 159-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

2360.1

surface.

A

(2360) PLANT MiXED ASPHALT PAVEMENT
February 4, 2011

DESCRIPTION

This work consists of constructing plant mixed asphalt pavement on a prepared subgrade.

Plant mixed asphalt pavement designed according fo a gyratory mix design method for use as a pavement

Mixture Designations

The Department will designate the mixture for asphalt mixtures in accordance with the following:

D
@)

&)

4)

The first two letters indicate the mixture design type:
(1.1)  SP = Gyratory Mixture Design.

The third and fourth letters indicate the course:

(2.1y  WE = Wearing and shoulder wearing course, and
(22) NW = Non-wearing Course.

The fifth letter indicates the maximum aggregate size:
(3.1) A=Y%in[12.5mm]}, SP9.5,

(3.2) B=%in[19.0mm], SP 12.5,

{3.3) C=1in[25.0mm], SP 19.0, and

34) D=3%in[9.5mm], SP 4.75.

The sixth digit indicates the Traffic Level (ESAL’s x 10°) in accordance with Table 2360-1,
“Traffic Levels.”

Table 2360-1

Traffic Levels
Traffic Level 20 Year Design ESALs
2% <1
3 1-<3
4 1—-<10
5 10 —=<30

NOTE: The requirements for gyratory mixtures in this specification are based on the

20 year design traffic level of the project, expressed in Equivalent Single Axle Loads
(ESAL's) 1 x 10° ESALs

AADT <2300

AADT > 2300 to < 6,000

)

(6)

The last two digits indicate the air void requirement:

(5.1)  40=4.0 percent for wear mixtures, and

(5.2)  30=3.0 percent for non-wear and shoulder.

The letter at the end of the mixture designation identifies the asphalt binder grade in accordance
with Table 2360-2, “Asphalt Grades.”
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Tahle 2360-2
Asphalt Grades
Letter Grade
A PG 52-34
B PG 58 -28
C PG 58—34
E PG 64 —28
F PGod4-34
H PG 70 — 28
L PG 64 --22

Ex; Gyratory Mixture Designation -- SPWEBS540E (Design Type, Lift, Aggr. Size, Traffic Level, Voids,

Binder)
2360.2 MATERIALS
A Aggregate
Use aggregate materials in accordance with 3139.2,
B Asphalt Binder Material.........comnii. ferrereiesisEesrine s s Rt as s bRt SR Aeg 3151
Table 2360-3
Asphalt Binder Selection Criteria for all Mixtures with RAP
Asphalt Binder Selection Criteria
for all Mixtures with RAP
Specified PG Asphalt Binder
Grade <20 % RAP > 20 %% RAP*
PG X2{-28 and PG 52-34 Use specified grade Use specified grade
PG XX-34 Use specified grade Use blending chart®
*  Use the blending chart on file with the Mn/DOT Chemical Laboratory to verify compliance
with the specified binder grade when RAFP is greater than 20 percent. The Departmeni may
take production samples to ensure the the asphalt binder material meets the requirements.
C Additives

The Department defines additives as material added to an asphalt mixture or material that do not have a
specific pay item,

Po not incorporate additives into the mixture unless approved by the Engineer. Add anti-foaming agents to
asphalt cement at the dosage rate recommended by the manufacturer. The Contractor may add mineral filler in quantities no
greater than 5 percent of the total aggregate weight. The Contractor may add hydrated lime in quantities no greater than
2 percent of the total aggregate weight. Do not add a combination of mineral filler and hydrated lime that exceeds 5 percent
of the total aggregate weight. Use methods for adding additives as approved by the Engineer,

C.1 Mineral Filler ... rtassbestsasaneessarasas et esarsnttes sanenanans AASHTOM 17
C.l.a Mineral Filler — Hydrated Lime

Provide hydrated lime for asphalt mixtures with no greater than 8 percent unhydrated oxides (as received
basis) and meeting the requirements of AASHTO M 216. Use a method to introduce and mix hydrated lime and aggregate as

approved by the Engineer before beginning mixture production.

C2 Liquid Anti-Stripping Additive (Contractor Added)
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If adding a liquid anti-strip additive to the asphalt binder, complete blending before mixing the asphalt
binder with the aggregate. Only use liquid anti-strip additives that ensure the asphalt binder meets the Performance Grade
(PG) requirements in 3151. The Contractor may use asphalt binder with liquid anti-strip added at the refinery or the
Contractor may add liquid anti-strip at the plant site. I using asphalt binder with liquid anti-strip added at the refinery,
ensure the supplier tests the binder and additive blend to confirm compliance with the AASHTO M 320. If an anit-strip agent
is added at the plant, the plant mixed asphalt producer is considered a supplier and the binder must must conform to the
requirements of 3151, Do not pave until the asphalt binder and additive blend testing results meet the criteria in 2360.2.B,
“Asphalt Binder Material,”

C.2a Mixture Requirements at Pesign

Design the mixture with the same asphalt binder supplied to the plant site using mixture option 1,
“Laboratory Mixture Design™ or mixture option 2, “Modified Mixture Design.”

Provide documentation with either design option and include the amount of anti-strip needed to meet the
minimum tensile strength requirements. Verify that the binder with the anti-strip meets the PG binder requirements for the
mixture.

C.2.b Contractor Production Testing Requirements

Sample and test the asphalt binder and anti-strip blend daily. The Contractor may test the blend by

viscosity, peneiration, or dynamic sheer rheometer (DSR) of the blend. if the contract requires the use of a polymer modified

asphalt binder in the mixture, use the DSR as the daily QC test.

Send the Engineer and Mn/DOT Chemical Laboratory Director a weekly QC report summarizing the
results of the daily testing,

Perform at least one test bi-weekly per project to ensure the binder and anti-strip blend meets the
requirements of AASHTO M 320. Send the test results to the Engineer and Mn/DOT Chemical Laboratory Director.

Provide asphalt binder and anti-strip blend field verification samples in accordance with 2360.2.G.7,
“Production Test.”

Cl.e Liguid Anti-Strip Additive Metering System

Include a liquid anti-strip flow meter and an anti-strip pump with the metering system. Connect the flow
meter to the liquid anti-strip supply to measure and display only the anti-strip being fed to the asphalt binder.

Position the meter readout so that the inspector can easily read it.
Provide means to compare the flow meter readout with the calculated output of the anti-strip pump.

Provide a system that displays the accumulated anti-strip quantity being delivered to the mixer unit in
gallons liters] to the nearest gallon [liter] or in units of tons [metric tons] to the nearest 0.001 ton [0.001 tonne].

Calibrate and adjust the system to maintain an accuracy of + 1 percent.
Calibrate each plant set-up before producing the mixture.

“Stick” the anti-strip tank at the end of the day’s production to verify anti-strip usage quantities. The
Engineer may require “sticking” on a daily basis.
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Ensure the system has a spigot for sampling the binder and anti-strip after blending,

Use alternative blending and metering systems only when pre-approved by the Engineer.

C3 Coating and Anti SIripping AdGIlIVe.... i mmsessmessesssssessmesssses 3161
D Bituminous Tack Coat ... sssssssiminsesnsneissssisisissssasssmsnss rersssassassssess 3397
E Mixture Design

E1 Submittal Location

Submit documentation and sample aggregate materials for review to the District Materials Laboratory.
E2 Aggregate Quality

Provide aggregate in accordance with 3139.2,
E3 Restrictions

Do not add aggregates and materials not included n the original mixture submission unless otherwise
approved by the Engineer.

E.4 Responsibility
Design a gyratory mixture that meets the requirements of this specification in accordance with the
following:
(1) Most current AASHTO T 312, Mi/DOT modified,
{2) The Asphalt Institute’s Superpave Mix Design Manual SP-2 (Use a 2 h short ferm aging period for
volumetric), and
(3} The Laboratory Manual.
E.5 Type of Mixture Design Submittal
E.5.a Option 1 — Laboratory Mixture Design
E.5.a(1) Aggregate

Submit the aggregate samples for option 1, at least 15 working days before beginning production samples
for quality testing. At least 30 calendar days before beginning asphalt production, submit samples of aggregates that require
the magnesium sulfate soundness test to the District Materials Laboratory. Test the samples for quality of each source, class,
type, and size of virgin and non-asphaltic salvage aggregate source used in the mix design. Retain a companion sample of
equal size until the Department issues a Mixture Design Reporl. Provide 24 h notice of intent to sample aggregates to the
Engineer. Provide samples in accordance with the following:

Table 2360-4
Aggregate Sample Size
Classification Sieve Weight
Virgin Retained on No. 4 [4.75 mm] 80 1b [35 kg]
Virgin Passing No. 4 [4.75 mm] 351k [15 kg]
Recycled asphalt pavement (RAP) — 80 1b [35 kg]
10 1b [5 kg] sample of
Recycled asphalt shingles (RAS) — representative RAS
material
Attachments
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IL.5.a(2) Mixture Sample

At least 7 working days before the start of asphalt production, submit the proposed Job Mix Formula (JMF)
in writing and signed by a Level Il Quality Management mix designer for each combination of aggregates to be used in the
mixture. Include test data to demonstrate conformance to mixture properties as specified in Table 2360-7, “Mixture
Requirements,” and 3139.2, “Bituminous Aggregates.” Use forms approved by the Department for the submission.

Submit an uncompacted mixture sample plus briquettes, in conformance with the IMF, compacted at the
optimum asphalt content and required compactive effort for laboratory examination and evaluation. Provide a mixture
sample size and the number of compacted briquettes and in accordance with the following:

Table 2360-5
Mixture Sample Requirements

Ttem Gyratory Design
Uncompacted mixfure sample size 75 1b [30 kg]
Number of compacted briquettes 2

E.5.a(3) Tensile Strength Ratio Sample

At least 7 days before actual production, submit sample to the District Materials Laboratory for verification
of moisture sensitivity retained tensile strength ratio (TSR). The Engineer may test material submitted for TSR verification
for maximum specific gravity Gy, compliance in addition to TSR results. The Engineer will reject the submitted mix design
if the tested material fails to meet the G,,,, tolerance. If the Engineer rejects a mix design, submit a new mix design in
accordance with 2360.2.E, “Mixture Design.” The Contractor may use one of the following options to verify that the TSR
meets the requirements in Table 2360-7, “Mixture Requirements.”

E.5.a(4) Option A

Batch material at the design proportions including optimum asphalt. Split the sample before curing and
allow samples to cool to room temperature, approximately 77 °F [25 °C]. Submit 80 1b [35 kg] of mixture to the District
Materials Laboratory for curing and test verification. Use a cure time of 2 h £15 minutes at 290 °F [144 °C] cure time for
both groups and follow procedures Laboratory Manual Method 1813,
E.5.a(5) Option B

Batch and cure in accordance with Option A, Compact, and submit briquettes and uncompacted mixture in
accordance with Table 2360-6, “Option B Mixture Requirements.”

Table 2360-6
Option B Mixture Requirements

Item Gyratory Design
Un-compacted mixture sample size 8,200 g
Number of compacted briquettes* 6
Compacted briquette air void content 6.5%—75%

*  6in {150 mm] specimens.

For both options, cure for 2 h 15 min at 290° F [144° C] meeting the requirements in the Mn/DOT
Laboratory Manual Method 1813.

E.5.a(6) Aggregate Specific Gravity

Determine the specific gravity of aggregate in accordance Laboratory Manual Method 1204 and 1205.
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E.5.b Option 2 — Modified Mixture Design

The Coniractor may use the modified mixture design if testing shows that the aggregates meet the
requiremenis of 3139.2 in the current construction season and if the Level Il mix designer submitting the mixture design has
at least 2 years experience in mixture design. The Department will not require mixture submittal.
E.5.b(1) Mixture Aggregate Requirements

Size, grade, and combine the aggregate fractions in proportions that are in accordance with 3139.2.
E.5.b(2) JMF Submittal

At least 2 working days before beginning asphalt production, submit a proposed JMF in writing to the
District Materials Laboratory signed by a Level II Quality Management mix designer for each combination of aggregates,
For each IMF submitted, include documentation in accordance with 2360.2.E.5.a, “Option] — Laboratory Mixture Design,”
to demonstrate conformance to mixture properties as specified in Table 2360-7, “Mixture Requirements,” and Table 3139-3,
“Mixtire Aggregate Requirements.” Submit the IMF on forms approved by the Department.
E.5.b(3) Initial Production Test Verification

The Department will take a mix verification sample within the first four samples at the start of production
of each mix type. A Field tensile strength ratio (TSR) sample will be taken and tested within the first 5,000 tons [4500
tonnes] of the start of production if required by the Engineer.

E.6 Mixture Requirements

The Department will base mixture evaluation on the trial mix tests and in accordance with Table 2360-7,
“Mixture Requnirements,”

Table 2360-7
Mixfure Requirements

Traffic Level 2 3 4 5
20 year design ESALs < 1 miilion 1 -3 million | 3—10million | 10 —30 million
Gyratory mixture requirements:
Gyrations for Nyeen 40 60 90 100
% Air voids at Nyesien
wear 4.0 4.0 4.0 4.0

% Air voids at Nycsiun
Non-wear and all

shoulder 3.0 3.0 3.0 3.0

Adjusted Asphalt Film

Thickness, minimum p 8.5 8.5 8.5 8.5

Ratio of Added New

Asphalt Binder to Total

Asphalt Binder,"”, min% 70 70 70 70

TSR*, minimum % 75]] 75] 80t 80t

Fines/effective asphalt 0612 0.6—1.2 0.6—1.2 0.6—1.2
*  Use 6 in [150 mm] specimens in accordance with 2360.2.1, “Field Tensile Strength Ratio

(TSR).”

| MwDOT minimum = 65

T Mn/DOT minimum = 70

' The ratio of added new asphalt binder to total asphalt binder needs to be 70% or greater ((added
binder/total binder) x 100 > 70) in both mixtures that contain RAP and in mixtures that include
shingles as part of the allowable RAP percentage.
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E7 Coarse/Fine Mixture Determination

Base the determination of coarse and fine graded mixtures on the percentage of material passing the No. 8
[2.36 mm] sieve in accordance with Table 2360-8, “Coarse/Fine Mixture Determination.”

Table 2360-8
Coarse/Fine Mixture Determination
Fine Mixture, Coarse Mixture,
Gradation % passing No, & [2.36 mm] % passing No. 8 [2,36 mim}
A > 47 <47
B >39 <39
C >35 =35
D R P
E.8 Adjusted Asphalt Film Thickness (Adj. AFT)...... Mn/DOT Laboratory Manual Method 1854

Ensure the adjusted asphalt film thickness (Adj. AFT) of the mixture at design and during production meets
the requirements of Table 2360-7,”Mixture Requirements.” Base the Adj. AFT on the calculated aggregate surface area {SA)
and the effective asphalt binder content.

E.9 Documentation

Include the following documentation and test results with each JMF submitted for review:

(1 Names of the individuals responsible for the QC of the mixture during production,
(2) Low praject number of the contract on which the mixture will be used,
(3) Traffic level and number of gyrations,

1) The following temperature ranges as supplied by the asphalt binder supplier:

(4.1y  Laboratory mixing and compaction,
(4.2)  Plant discharge, and
(4.3)  Field compaction.

(5) The percentage in units of 1 percent (except the No. 200 sieve [0.075 mm] in units of 0.1 percent)
of aggregate passing each of the specified sieves (including the No. 16, No. 30, No. 50, and
No. 100} for each aggregate to be incorporated into the mixture. Derive the gradation of the
aggregate from the RAP after extracting the residual asphalt.

(6) Source descriptions of the following:

{6.1)  Location of material,

(6.2)  Description of materials,

(6.3)  Aggregate pit or quarry number, and

(6.4)  Proportion amount of each material in the mixture in percent of total aggregate,

(7) Composite gradation based on (5} and (6) above. Include virgin composite gradation based on (6)
and (7) above for mixtures containing RAP/RAS.

8 Bulk and apparent specific gravities and water absorption (by % weight of dry aggrepate). Both
coarse and fine aggregate, for each product used in the mixture (including RAP/RAS). Use
Mn/DOT Laboratory Manual Method 1204 and 1205. The tolerance allowed between the
Contractor's and the Department's specific gravities are Gy, (individual) = 0.040 [+4 and -4] and
Gy (combined) = 0,020,

) FHWA 0.45 power chart represented by the composite gradation plotted on Federal
Form PR-1115

{10 Test results from the composite aggregate blend at the proposed JIMF proportions showing
compliance with Table 3139-3;

(10.1)  Coarse Aggregate Angularity,
(10.2) Fine Aggregate Angularity, and
(10.3) Flat and Elongated
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(11 Extracted asphalt binder content for mixtures containing RAP/RAS with no retention factor
included.

{12) Asphalt binder percentage in units of 0.1 percent based on the total mass of the mixture and the
PG grade.

(13) Each trial mixture design includes the following:

(13.1)  Atleast 3 different asphalt binder contents (with at least 0.4 percent between each point),
with at least one point at, one point above and one point below the optimum asphalt
binder percentage.

(13.2) Maximum specific gravity for each asphalt binder content calculated based on the
average of the effective specific gravities measured by using at least two maximum
specific gravity tests at the asphalt contents above and below the expected optimum
asphalt binder content,

(13.3) Testresults on at least two specimens at each asphalt binder content for the individual
and average bulk specific gravities, density, and heighis.

(13.4)  Percent air voids of the mixture at each asphalt binder content.

(13.5) Adj. AFT for each asphalt binder content.

(13.6)  Fines to Effective Asphalt (F/A) ratio calculated to the nearest 0.1 percent.

(13.7) TSR at the optimum asphalt binder content.

(13.8)  Graphs showing air voids, adjusted AFT, Gu, Gam and unit weight vs. percent asphalt
binder content for each of the three asphalt binder contents submitted with trial mix.

(13.9)  Evidence that the completed mixture will conform to design air voids {V,), Adj. AFT,
TSR, F/A, (Fines to effective agphalt ratio),

(13.10) Gyratory densification tables and curves generated from the gyratory compactor for alf
points used in the mixture submittal.

(13.11) % new asphalt binder to total asphalt binder.

(14) The Contractor has the option of augmenting the submitted JMF with additional sand or rock.
When using this option, provide samples of the aggregate for quality analysis in accordance with
2360.2.E.5, “Type of Mixture Design Submittal.” Also provide mix design data for two additional
design points per add-material. Provide one point to show a proportional adjustment to the
submitted JMF that includes 5 percent, by weight, add-material at the JMF optimum asphalt
percent. Provide a second point to show a proportional adjustment to the submitted JMF that
includes 10 percent, by weight, add material at the JMF optimum asphalt percent. Report the
following information for each of these two points:

(14.1)  The maximum specific gravity determined by averaging two tests,

(14.2)  Test results showing the individual and average bulk specific gravity, density, and height
of at least two specimens at the optimum asphalt binder content,

(14.3)  Percent air voids for the mixture for each point,

(14.4)  Fines to Effective Asphalt ratio calcutated to the nearest 0.1 of a percent,

{14.5) Crushing of the coarse and fine aggregate,

(14.6) Adj. AFT, and,

(14.7)  Up to two add materials will be allowed.

F Mixture Design Report
The Department will provide a Mixture Design Report consisting of the JMF. Include the following in the
JMF;

§))] Composite gradation,

(2) Aggregate component proportions,

3) Asphalt binder content of the mixture,

0] Design air voids,

(%) Adj. asphalt film thickness, and

6) Aggregate bulk specific gravity values.
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Show the JMF limits for gradation control sieves in accordance with aggregate gradation broadbands
shown in Table 3139-2, percent asphalt binder content, air voids, and Adj. AFT. If the Department issues a Mixture Design
Report, this report only confirms that the Department reviewed the mixture and that it meets volumetric properties. The
Department makes no expressed or implied guaranty or warranty regarding placement and compaction of the mixture.

Provide materials meeting the requirements of the agpregate and mixture design before issuing a Mixture
Design Report. The Department will review two trial mix designs per mix type designated in the plan per contract at no cost
to the Contractor. The Departiment will verify additional mix designs at a cost of $2,000 per design.

Provide a Department - reviewed Mixture Design Report for all paving except for small quantities of
material as described in 2360.3.G, “Small Quantity Paving,”

For city, county, and other agency projects, provide the District Materials Laboratory a complete project
proposal, including addenda, supplemental agreements, change orders, and plans sheets, including typical sections, affecting
the mix design before the Department begins the verification process.

G Mixture Quality Management
G.1 Quality Control (QC)

Provide and maintain a QC program for plant mix asphalt production, including mix design, process control
inspection, sampling and testing, and adjustments in the process related to the production of an asphalt pavement.

G.1.a Certification

Provide the following to obtain certification:

(D Completed and submitted request form application for plant inspection.
) Site map showing stockpile locations.
(3) Signed asphalt plant inspection report showing the plant and testing facility passed as documented

by Asphalt Plant Inspection Report (TP 02142-02, TP 02143-02). The inspection report must also
include documentation showing plant and laboratory equipment has been calibrated and is being
maintained to the tolerance shown in the Bituminous Manual and sections 1200, 1800, and 2000
of the Mn/DOT Laboratory Manual.

4) A Department-signed Mixture Design Report (MDR) before mixture production,

G.Lb Maintaining Certification

Maintain plant certification by documenting the production and testing of the certified plant asphalt
mixtures. Sample and test asphalt mixtures in accordance with this section and meeting the requirements of the Schedule of
Materials Control.
G.1.h(1) Annual Certification

Perform annual certification afler winter suspension.

G.1.b(2) Sampling Rate

Sample at the rate in accordance with 2360.2.G.6 and the requirements of the Schedule of Materials
Control.
G.Lb(3) Plant Moved
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Recertify the plant if the plant moves to a new or previously occupied location,

G.l.e. Plant Certification Revocation

The Engineer may revoke certification for any of the following reasons:

(1}
(2)
3)

If the mix does not meet the requirements of 2360.2.E.6 and 3139.2,
If there is a failure to meet the testing rates, or
If it is determined records were falsified.

If the Engineer revokes plant certitication, the Department may revoke the Technical Certification of the
individual or individuals involved. The Department will maintain a list of companies with revoked certifications.

G.2 Quality Assurance (QA)

The Engineer will perform Quality Assurance (QA) on a sample that is a companion to the Contractor’s QC
sample to accept the work. The Engineer will perform the following:

(1)
@
(3
4)
(5)
(6)

Conduct QA and verification sampling and testing,

Observe the QC sampling and tests,

Monitor the required QC summary sheets and control charts,

Verify calibration of QC laboratory testing equipment,

Communicate Department test results to the Contractor’s personnel on a daily basis, and
Ensure Independent Assurance (1A) sampling and testing requirements are met.

The Engineer will periodically witness the sampling and testing being performed by the Contractor. If the
Engineer observes that the Contractor is not performing sampling and quality control tests in accordance with the applicable
test procedures, the Engineer may stop production until the Contractor takes corrective action. The Engineer will notify the
Contractor of observed deficiencies promptly, both verbally and in writing,

The Engineer may obtain additional samples, at any time and location during production, to determine
quality levels in accordance with 2360.2.G.3, “Verification Sample.”

The Department will post a chart with the names and telephone numbers for the personnel responsible for

QA.

The Engineer will calibrate and correlate laboratory testing equipment in accordance with the Bituminous
Manual and Laboratory Manual.
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Table 2360-9
Allowable Differences between Contracior and Department Test Resulis®

Item Allowable Difference
Mixture bulk specific gravity (Gu,) 0.030
Mixture maximum specific gravity (G,) 0.019
Adjusted AFT (calculated) 1.2
Fine Aggregate Angularity, uncompacted voids (U) % 1
Coarse Aggregate Angularity, % fractured faces (%P) 15
Aggregate Individual Bulk Specific Gravity (+ No. 4
0.040

[+4.75 mm])
Aggregate Individual Bulk Specific Gravity (- No. 4

[-4.75mm]) 0.040
Aggregate combined blend Specific Gravity (Gy,) 0.020
Tensile strength ratio (TSR), % Table 2360-7
Asphalt binder confent;

Meter method, % 0.2

Spot check method, % 0.2

Chemical extraction methods, % 0.4

Incinerator oven, % 0.3

Chemical vs. meter, spot check, or incinerator methods 0.4

Incinerator oven vs. spot check 0.4

| Gradation sieve, % passing:
1in [25.0 mm], % in [19.0 mm], ¥ in [12.5 mm], % in 6
{9.5 mm]

No. 4 [4.75 mm] 5

No. 8 [2.36 mm], No. 16 [1.18 mm], No. 30 [0.60 mm] 4

No. 50 [0.30 mm] 3

No. 100 J0.15 mm] 2

No. 200 [0.075 mm] 1.2

*  Test tolerances listed are for single test comparisons.

G.3 Verification Sample

The Department will test a verification sample to assure compliance of the Contractor's QC program. The
Department will provide the Contractor a verification companion, which is defined as a companion sample to the verification
sample Mn/DOT uses. Test and use this verification companion sample as part of the QC program. Use the verification
companion sample to replace the next scheduted QC sample. The Department recommends sampling enough material to
accommeodate retesting in case the samples fail.

The Department will perform verification testing on at least one set of production tests in accordance with
2360.2.G.6.b, “Production,” and 2360.2.G.7, “Production Test,” on a daily basis per mix type. Use the verification
companion sample to verify the requirements of Table 3139-2, Table 3139-3, and Table 2360-7. Compare the verification
companion sample to the verification sample for compliance with allowable tolerances in Table 2360-9, “Allowable
Differences between Confractor and Department Test Results.” These include the mixture properties of Gy (mixture
maximum gravity), G, (mixture bulk gravity), asphalt binder content, Adjusted AFT (calculated), Coarse and Fine
Aggregate crushing, and gradation. Perform one test per week on a verification companion for coarse and fine aggregate
crushing meeting the requirements of 2360.2.G.7.g “Coarse Aggregate Angularity” and 2360.2.G.7.h, “Fine Aggregate
Angulatity.” These do not include the aggregate bulk specific gravity G, fines to effective asphalt, or the tensile strength
ratio (TSR). Determine the asphalt binder content and gradation in accordance with the extraction method specified in
2360.2.G.7.a, “Asphalt Binder Content,” or 23602.G.7.b, “Gyratory Bulk Specific Gravity.”

The Contractor may access the Department's verification test results for Gy, (mixture maximum gravity), Gmb (mixture bulk
gravity), air voids (calculated), asphalt binder content, Adj. AFT (calculated) within 2 working days from the time the sample
is delivered to the District Laboratory. The Department will provide the
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gradation and ctushing results to the Contractor within three working days. The Department will include
the verification test results on the test summary sheet. The Department will compare the results with the Contractor’s
verification companion for the allowable tolerances in Table 2360-9, “Allowable Differences between Contractor and
Department Test Results.” The Department will consider the verification process complete if the Contractor’s verification
companion meets the tolerances in Table 2360-9.

If the tolerances between the Contractor’s verification companion and the Department’s verification sample
do not meet the requirements of Table 2360-9, the Department will retest the material. If the retests fail to meet tolerances,
the Departiment will substitute the Department's verification test results for the Contractor’s results in the QC program and
use those results for aceeptance. The Department will only substitute the out-of-tolerance parameters and will recalculate
volumetric properties if applicable.

I the Adj. AFT calculation does not meet the tolerance, equalize the Department Adj.AFT result by
increasing the original Department value by 0.5 microns. Use the increased Department Adj. AFT for the Individual
Adjusted AFT result and to caleulate the Moving Average Adj. AFT results. The increased Department Adj. AFT will form
the basis for acceptance.

If the verification sample retests do not meet tolerances, the Department will investigate the cause of the
difference that will include a review of testing equipment, procedures, worksheets, gyratory specimen height sheets, and
personmel to deternine the source of the problem. The Engineer may require both the Department and Contractor to perform
at least one hot-cold comparison of mixture properties.

To perform a hot-cold comparison, split the sample into three representative portions. The Engineer will
observe the Contractor testing. Immediately compact one part while still hot. Apply additional heating to raise the _
temperature of the sample to compaction temperature if necessary. Allow the second and third part to cool to air temperature. ;
Retain the second part and transport the third part to the District Materials Laboratory. On the same day and at the same time |
as the District Materials Laboratory, heat samples to compaction temperature and compact. Develop a calibration factor to
compare the specific gravity of the hot compacted samples to reheated compacted samples. Use at least two gyratory
specimens for each test. The Engineer or the Contractor may request that this test be repeated.
Reheat mix samples to 160° F [70° C] to allow splitting of the sample into representative fractions for the various tests. Do
not overheat the mixture portions used for testing maximum specific gravity test.

The Department will test the previously collected QA samples until they meet the tolerances or until the
Department has tested all of the remaining samples. After testing the samples, the Department will test QA samples
subsequent to the verification sample until tolerances are met. The Department will base acceptance on QC data. The
Department will base acceptance on QC data with substitution of Department test results for those parameters out of
tolerance. Cease mixture production and placement if reestablished test results do not meet tolerances within 48 h, Resume
production and placement only after meeting the tolerances. The process for dispute resolution is available on the
Bituminous Office website.

If the Engineer analyzes the data using methods for determination of bias on file in the Bituminous Office
and finds a bias in the test results, the Engineer will specify which results to use, If through analysis of data, it is determined
that there is a bias in the test results, the Engineer will determine which resulfs are appropriate and will govern.

G4 Contractor Quality Control

G4d.a Personnel

Submit an organizational chart listing the names and phone numbers of individuals and alternates
responsible for the following:

() Mix design,
(2) Process control administration, and
(3) Inspection.
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Provide QC technicians certified as a Level I Bituminous Quality Management (QM) Tester meeting the
requirements of the Mn/DOT Technical Certification Program for QC testing and Level Il Bituminous QM Mix Designer to
make process adjustments. Provide at least one person per paving operation certified as a Level 11 Bituminous Street
Inspector. :

Provide a laboratory with equipment and supplies for Contractor quality control testing and maintain with
the following:

(D Up-to-date equipment calibrations and a copy of the calibration records with each piece of
equipiment,

2) Telephone,

3) Fax and copy machine; however, the Engineer may waive the requirement to have a fax machine

if internet and email are available,
{4 Internet and Email,
(5) Computer,
6) Printer, and
(7 Microsoft Excel, version 2007 or newer

Laboratory equipment need to meet the requirements listed in Section 400 of the Bituminous Manual,
Laboratory Manual, and these specifications, including having extraction capabilities. Before beginning production, the
laboratory equipment needs to be calibrated and operational,

Calibrate and correlate all testing equipment in accordance with the Bituminous Manual and Laboratory
Manual. Keep records of calibration for each piece of testing equipment in the same facility as the equipment.

G.4.b Sampling and Testing

Take QC samples at random locations, quartered from a larger sample of mixture, from behind the paver
and in accordance with the Schedule of Materials Control. The Engineer may approve alternate sampling locations. When
the Engineer approves of an alternate sampling location and used by the Contractor, the daily verification sample must still be
taken from behind the paver. The procedure for truck box sampling, an alternate sampling location, is on file in the
Bituminous Office. Store compacted mixture specimens and loose mixture companion samples for 10 calendar days. Label
these split companion satples with companion numbers. Determine random numbers and locations using the Bituminous
Manual, Section 5-693.7 Table A or ASTM D 3665, Section 5.

G5 Production Test Requirements

Determine the planned tonnage [metric tons] for each mixture planned for production during the production
day. Divide the planned production by 1,000 and round to the next highest whole number. The result is the number of
production tests required for the mixture. Table 2360-11, “Production Testing Rates” shows the required production tests.

Split the planned production into even increments and select sample locations as described above. If actual
tonnage is greater than the planned tonnage, repeat the calculation above and provide additional tests if the calculation results
in a higher number of production tests, During production, the Department will not require mixture volumetric property tests
if mix production is no greater than 300 ton [270 tonne]. Provide production tests if the accumulative weight on successive
days is greater than 300 ton [270 tonne].

If there is a choice of more than one Mn/DOT approved test procedure, select one method at the beginning
of the project with the approval of the Engineer and use that method for the entire project. The Contractor and Engineer may
agree to change test procedures during the construction of the project.

G.5a Establishing an Ignition Oven Correction Factor ........ Mn/DOT Lab. Manuai 1852 Appendix
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On the first day of production, for each mixture type, both the Contractor and the Agency will establish an
ignition oven correction factor from the produced mixture. Re-establish corvection factors when:

There are aggregate or RAP substitutions

There are 3 or more tolerance failures on the extracted asphalt content between the Agency and the
Contractor as defined by Table 2360-9, “Allowable Differences between Contractor and Department Test Results”.

G.6 Production Testing Rates
G.6.a Start —Up

At the start of production, for the first 2,000 ton [1,800 tonne] of each mix type, perform testing at the
following frequencies:

‘Fable 2360-10
Production Stari-Up Testing Rates
Production Laboratory Manual
Test Testing Rates Method Section
Bulk Specific 1 test per 500 fon
Gravity [450 tonne] 1806 2360.2.G.7.b
Maximum )
Specific 1 tﬁts%etloiﬁg}m 1807 2360.2.G.7.c
Gravify
Air Voids 1 test per 500 ton
(calculated) [450 tonne] 1808 2360.2.G.7.d
Asphalt 1 test per 500 ton
Content [450 tonne] 1853 2360.2.G.7.a
Add AC/Total i
AC Ratio 1 test per 1000 ton 1853 2360.2.G.7.a
[900 tonne]
(calculated)
Adj. AFT 1 test per 500 ton
{Calculated) [450 tonne] 1854 2360.2.E.6.6
. 1 test per 500 ton
Gradation [450 tonne] 1203 2360.2.G.7.f
Coarse 1 test per
Apgregate 1,000 tons [900 1214 2360.2.G.7.g
Angularity tonne]
Fine Aggregate
Angularity | ! te?ggg"t;ﬁoeg fon 1213 2360.2.G.7.h
(FAA)
Fines to
Effective 1 test per 500 ton 2360.2.0.7.F &
Asphalt Ratio [450 tonne] 1203 & 1853 2360.2.G.7.a
{calculated)
G.6.b Production

Afier producing the first 2,000 ton [1,800 tonne] of each mix type test at the following frequencies:
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G.7

G.7.a

Table 2360-11
Production Testing Rates
Production
Test Sampling and Testing Rates Test Reference Section
i Divide the planned production S
Blgl;ai};: cific by 1,000. Round the number to &:EOI?EO é é’ 6 2360.2.G.7.b
Y the next higher whole number ua
Maxinnum Divide the planned production Laboratory
Specific by 1,000. Round the number to M 11807 2360.2.G.7.¢c
Gravity the next higher whole number. anua
. . Divide the planned production .
Adr Voids ; by 1,000. Round the number to Lab"r?t‘”y 2360.2.G.7.d
(caloulated) the next higher whole number Manual 1808
Divide the planned production Laborato
Asphalt Content by 1,000. Round the number to M 1 1g3 2360.2.G.7.a
the next higher whole number anua
Add AC/Total Divide the planned production Laborato
AC Ratio by 2000. Round the number to Manual 1 grglg 2360.2.G.7.a
{calculated) the next higher whole number
. Divide the planned production e
Adj. AFT by 1,000. Round the number to Laboratory 2360.2.E.7.¢
(Calculated) c \ Manual 1854
the next higher whole number
1 gradation per 1,000 tons §
Gradation [$00 tonne], or portion thereof Laboratory 2360.2.G.7.F
) Manual 1203
(at least one per day)
2 tests per day for at least 2
Coarse days, then 1 per day if CAA is Laboratory
Aggregate met, IfCAA >8% of 2360.2.G.7.g
Angularit requirement, 1 sample per da; Manual 1214
gularity equirement, ple per day
but test 1 per week,
2 tests per day for at least 2
Fine Aggregate days, then 1 per day if FAA is .
Angularity met. TFFAA >5% of ﬁabmf‘t]"% 2360.2.G.7.h
(FAA) requirement, 1 sample per day anda
but test 1 per week.
Fl{é‘afi"ggtive Divide the planned productif)n Laboratory Manual 2360.2.G.7.f
Asphalt Ratio by 1,000. Round the number to 1203 & 1853 &
the next higher whole number 2360.2.G.7.a
(calculated)
X . Laboratory .
TSR As directed by the Engineer Manual 1213 2360.G.7.1
Aggregate Laboratory
Specific As directed by the Engineer Manual 1204, 2360.G.7j
Gravity 1205, and 1815
M;\)/(It;i;iure Daily unless othervyise }'eq11i1'ed Laboratory 2360.G.7.k
Content by the Engineer Manual 1805
Sample first load (each grade), Bﬁﬁ&is
Asphalt Binder then 1 per 250,000 gal sample 2360.G.7.1
size 1 qt [1,000,000 1] Manual
U 5-693.920

Production Tests

Asphalt Binder Content
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Use spot check for determination of asphalt binder content in virgin mixtures only. See the requirements of
the Bifuminous Manual.

Spotchecks are required only when the Engineer has waived the requirements of 2360.2G8 relating to
furnishing a computerized printout of the plant blending control system. A minimum of 1 spotcheck per day per mixture
blend is required to determine the new added asphalt binder,

Use an incinerator oven meeting the requirements of the Laboratory Manual Method 1853. Do not use the
incinerator oven if the percentage of Class B material is greater than 50 percent within the composite blend, unless the
Contractor determines a correction factor approved by the Engineer.

Perform chemical extraction meeting the requirements of Laboratory Manual Method 1851 or 1852.

Use the meter method for determination of asphalt binder content in virgin mixtures only. See the
requirements of the Bituminous Manual.

G.7.b Gyratory Bulk Specific Gravity, Gmb

Use two specimens to determine gyratory bulk specific gravity meeting the requirements of Laboratory Manual Method
1806. Set Gyratory to an internal angle of 1,16° + (.02° according to AASHTO TP 71.

G.J.c Maximum Specific Gravity, Gmm

Determine maximum specific gravity meeting the requirements of Laboratory Manual Method 1807.
G.7.d Air Voids — Individual and Isolated {(Calculation)

Calculate the individual and isolated air voids meeting the requirements of Laboratory Manual Method
1808. Use the maximum mixture specific gravity and corresponding bulk specific gravity from a single test to calculate the
isolated air voids. Use the maximum specific gravity moving average and the bulk specific gravity from a single test to

calculate the individual air voids.

Compact gyratory desigh to Ngegg, it accordance with Table 2360-7, “Mixture Requirements” for the
specified traffic level.

G.7.e Adjusted Asphalt Film Thickness {(AFT) (Calculation)
Calculate the Adj. AFT meeting the requirements of the Laboratory Manual Method 1854,
G7.f Gradation — Blended Aggregate

Determine the gradation of blended aggregate sample, from an extracted bituminous mixture, meeting the
requirements of Laboratory Manual Method 1203,

G.7.g Coarse Aggregate Angularity

Test the Coarse Aggregate Angularity (CAA) meeting the requirements of Laboratory Manual Method
1214 to determine the CAA on composite blend from aggregates used in production of hot mix asphalt. Ensure CAA test
results meet the requirements in accordance with Table 3139-3.

The Contractor may test mixtures confaining virgin aggregates from composite belt samples. Test mixtures containing RAP
from extracted aggregates taken from standard production samples. Test the percentage of fractured faces of the composite
aggregate blend less than 100 percent twice a day for each mixture blend for at least
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two days, then one test per day if the test samples meet the CAA requirements, If the CAA crushing test
results are greater than 8 percent of the requirements, take one sample per day and perform one test per week.

Report CAA results on the test summary sheet. The Department may reduce payment in accordance with
Table 2360-15, “Reduced Payment Schedule for Individual Test Results,” for mixture placed and represented by results
below the minimum requirement in accordance with Table 3139-3. The Department will calculate tonnage subjected to
reduced payment as the tons placed from the sample point of the failing test to the sampling point where the test result meets
the specifications.

G.7.h Fine Aggregate Angularity

Use Laboratory Marual Method 1813 to test the composite blend from aggregates used in production of
asphalt mixtures for Fine Aggregate Angularity (FAA) meeting the requirements of Table 3139-3. The Contractor may test
mixtures that contain virgin aggregates from composite belt samples. Test mixtures that contain RAP from exiracted
aggregates taken from standard production samples. Perform two tests per day for each mixture blend for at least two days to
test the percentage of uncompacted voids firom the composite aggregate blend, then one test per day if the samples meet FAA
requirements. If FAA test results are greater than 5 percent of the requirement, take one sample per day and one test per
week, ’

Report FAA results on the test summary sheet. The Department may reduce payment in accordance with
Table 2360-16, “Reduced Payment Schedule for Individual Test Results,” for mixture placed and represented by results
below the minimums in accordance with Table 3139-3. The Departiment will calculate tonnage subjected to reduced payment
as the tons placed from the sample point of the failing test to the sampling point where the test result meets the specifications,

G.7.i Field Tensile Strength Ratio (TSR) v Laboratory Manual Method 1813

If the Engineer requires sampling and testing of the mixture to verify tensile strength ratio (TSR), both the
Contractor and the Department will be required to test these samples within 72 h afier sampling. The Contractor shall obtain
a sample weighing at least 110 Ib [50 kg] and split the sample in half to provide a sample for the Department and the
Contractor. Label the Department companion of this split with the following information:

)] Date,

(2) Time,

3 Project number, and

G)] Cumulative tonnage to date.

After the sample is split and labeled, give the Department’s companion sample to the Department Street
Inspector or Plant Monitor or to the Materials Engineer within 24 h of sampling as directed by the Engineer. Take mixture
samples from behind the paver unless the Engineer approves an alternate sampling location. Provide a 6 in [1530 mm]
specimen for gyratory design. The Contractor may test the sample at a permanent lab site or a field lab site.

When using Option 2, obtain the sample within the first 5,000 ton [4,500 tonne] of plant mixed asphalt
produced or by the second day of production, whichever comes first, to verify tensile strength ratio (TSR),

Refer to Table 2360-12, “Mixture Type, Minimum TSR,” for the minimum acceptable TSR values for
production. Stop production immediately if the material does not meet minimum TSR requirements. Do not resume
production until after adding anti-sirip to the asphalt binder. Determine the responsible party for the cost of the anti-strip in
accordance with the Department and Contractor TSR values in Table 2360-13. If the Department is responsible for the cost
of the anti-strip, the Department will only pay for the cost of the anti-strip for mixtures placed on that project. The
Department will not pay for delay costs associated with making changes related to this testing.
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Table 2360-12
Mixture Type, Minimum TSR
Traffic Level 23, % Traffic Level4 —-5, %
Contractor Mn/DOT Contractor Mn/DOT
75 65 30 70

Table 2360-13
Anti-Strip Cost Responsibility

Gyratory Level Contractor TSR Mn/DOT TSR Responsibility
5 75 =65 No anti-strip required
2_3 - <635 Coniractor
> 65 Department
<75
<65 Contractor
> 80 =70 No anti-strip required
- <70 Contractor
4--5
=70 Department
<80
<70 Contractor

Talke another sample and test within the first 500 ton [450 tonne] after production resumes. Stop
production if the re-test fails to meet the minimum specified value. Discuss a proposal (o resolve the problem with the
Engineer before resuming production. Do not operate below the specified minimum TSR if at least 2 successive tests fail the
TSR requirements.

A new sample and retest is aufomatically required if a proportion changes by greater than 10 percent from
the currently produced mixture for a single stockpile aggregate or the Engineer directs the Contractor to sample and retest,

G.7.j Aggregate Specific Gravity(Gsb)i.uuiien v Laboratory Manual Methods 1204, 1205, 1815

Sample and test aggregate stockpiles to verify aggregate specific gravity if directed by the Engineer in
conjunction with the District Materials Engineer. Provide 90 Ib [40 kg] representative stockpile samples for each aggregate
component. Split samples in half to provide material for both the Department and the Contractor. Label the Department
companion with the following information:

(D) Date,

) Time,

3) Project number, and

€)) Approximate cumulative tonnage to date.

Give the Department companion to the Department Street Inspector or Plant Monitor immediately after
splitting or to the Materials Engineer within 24 h of sampling as directed by the Engineer. The Materials Engineer will
compate the aggregate specific gravity results to the Contractor’s values on the current Mix Design Report. If the results
deviate beyond the tolerance in accordance with Table 2360-16, “Allowable Differences between Contractor and Department
Test Results,” the Materials Engineer will notify the Contractor and issue a new Mix Design Report with the cwnrent specific
gravity results. Base new mixture placed after receiving notification of new specific gravity values on the Department
results. The Engineer will notify the Contractor regarding new specific gravity values. The dispute resolution procedure for
aggregate specific gravity is on the Bituminous Office website,

G.7.k Moisture Content ..o Laboratory Manual Method 1855

Provide a mixture with moisture content no greater than 0.3 percent. Measure moisture content in the mixture behind the
paver or, if approved by the Engineer, in the truck box. Sample and test on a daily basis
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unless otherwise directed by the Engineer. Store the sample in an airtight container. Do not perform
microwave festing,

Do not provide plant mixed asphalt with a moisture content greater than 0.3 percent.
G.7.1 Asphalt Binder Samples

Sample the first shipment of each type of asphalt binder, then sample at a rate of one per 250,000 gal
[1,000,000 L]. Provide a 1 gt [1.0 L] sized sample. Take samples meeting the requirements of the Bituminous Manual,
5-693.920. The Inspector will monitor the sampling the Contractor performs. Record sample information on an Asphalt
Sample ldentification Card. Submit the sample to the Central Materials Laboratory. Contact the Department Chemical
Laboratory Director for disposition of failing asphalt binder samples.

G.8 Documentation

Maintain documentation, including test summary sheets and control charts, on an ongoing basis. Maintain
a file of gyratory specimen heights for gyratory compacted samples and test worksheets. File reports, records, and diaries
developed during the work as directed by the Engineer. These documents become the property of the Department.

Number test results in accordance with the MDR and record on forms approved and provided by the
Department.

Send production test results on test summary sheets to the District Materials Laboratory and to other sites
as directed by the Engineer by 1T AM of the day following production by facsimile, or e-mail when approved by the
Engineer.

Include the following production test results and mixture information on the Department approved test
summary sheet:

(1) Percent passing on all sieves in accordance with Table 3139-2 (including No. 16, No. 30, No. 50,
No. 1003,

2 Coarse and fine aggregate crushing,

3) Maximum specific gravity (Gum.),

4 Bulk specific gravity (G, ),

{5) Percent total asphalt binder content (Py,),

(6) New added asphalt binder content,

(7 Ratio of % new added asphalt binder to total asphalt binder,

(8) Calculated production air voids (V. ),

%) Calculated adjusted AFT (Adj. AFT),

(10) Composite aggregate specific gravity (Gg) reflecting current proportions,

(11) Aggregate proportions in use at the time of sampling,

(12) Tons where sampled,

(13) Tons represented by a test and cumulative tons produced,

(14) Fines to effective asphalt ratio (F/A,),

{15) Signature Line for M/DOT and Contractor Representative,

(16) Mixture Moisture Content, and

(a7 Mn/DOT verification sample test result,

Submit copies of failing test results to the Engineer on a daily basis.
Provide the Engineer with asphalt manifests or bill of lading’s (BOL) on a daily basis.

Provide a daily plant diary, inctuding a description of QC actions taken. Include changes or adjustments on
the test summary sheets,
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Provide weekly truck scale spot checks.

Provide a Department approved accounting system for mixes and provide a daily and final project summary
of material quantities and types.

Provide a final hard and electronic copy of QC test summary sheets and control charts, and density
worksheets at completion of bituminous operations on the project to the Engineer.

Provide an automated weigh scale and computer generated weigh ticket, Ensure the ticket indicates the
following information:

(N Project numbet,

(2) Mix designation, including binder grade,
(3) Mixture Design Report number,

C)] Truck identification and tare,

(&))] Net mass, and

{6) Date and time of loading.

Do not include deviations from the minimum information on the computer generated weigh ticket unless
otherwise approved by the Engineer in writing,

Continue test summary sheets, charts, and records for a mixture produced at one plant site from contract to
confract. Begin new summary sheets and charts annually for winter carry-over projects. Begin new summary sheets and
charts when an asphalt plant is re-setup in the same location after it has moved out,

Fumish an electronic printout (long form recordation) from an automated plant blending control system at
20 minute intervals when the plant is producing mixture. The Engineer may waive this requirement if the plant does not have
the capability to produce the automated blending control information; however, the Contractor must then perform daily
spotchecks to determine percent new asphalt added.

Include the following information on the plant control printout;

(1 Both the virgin and recycle belt feed rates {tons/hr),

2) Feeder bin proportions (%),

(3) Total % asphalt cement in the mixture,

{4) Virgin asphalt cement added (%)

(5} Mixture Temperature °F [°C],

(6} Mixture code,

)] Date and time stamp, and

(&) Current tons of mixture produced and daily cumulative tons of mixture produced at time of
printout.

Provide a daily electronic printout of the plant calibration (SPAN) numbers for each bin and meter.

G.9 Control Charts

Provide control charts and summary sheets computer generated from software approved by the Engineer.
The Contractor may use software available at the Bituminous Office. Record the following data on standardized control
charts:

(1) Blended aggregate gradation, include sieves in accordance with Table 3139-2 for specified
mixture;

(2} Percent asphalt binder content (Py);

3) Maximum specific gravity (Gum);

4 Production air voids (V,); and
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(5)  Adj. AFT.

Unless otherwise directed by the Engineer, plot individual test results for each test point and connect
individual points with a solid line. Plot the moving average for each test variable starting with the fourth test and connect
with a dashed line. Plot the Department’s QA and verification test results with triangles. Plot the specification JMF limits on
the control charts using a dotted line.

G.10 JMF Limits

Base the production air voids and Adj. AFT on the minimum specified requirements in accordance with
Table 2360-7, “Mixture Requirements.” Base gradations and asphalt binder content Iimits on the current Department
reviewed Mixture Design Report. Provide gradation confrol sieves in accordance with Table 3139-2. Refer to the Mixture
Design Report for the mixture production targets. JMF limits are the target plus or minus the limits in accordance with Table
2360-14, “JMF Limits (N=4).” Use IMF limits as the criteria for acceptance of materials based on the moving average.

Table 2360-14
JMF Limits (N=4)

Item JMF Limits
Adj. AFT -0.5
Production air voids, % + 1.0
Asphalt binder content, % -0.4

Sieve, % passing:
1 in [25.0 mm], % in [19.0 mm], % in [12.5 mm], % in
[9.5 mm], No. 4 [4.75 mm]

Broad band limits

No. 8 [2.36 mm] Broad band limits
No. 200 [0.075 mm] Broad band limits
G.11 Moving Average Calculation

Calculate a moving average as the average of the last four test results. Continue the calculation without
interruption, except begin new summary sheets and charts annually for winter carry-over projects and if an asphalt plant is re-
setup in the same site after it has been moved out.

G.12 JMF Bands
JMF Bands are the area between the target, as identified on the Mixture Design Report, and the JMF limits.
G.13 JMF Adjustment

Begin mixture production with materials within 5 percent of the design proportions and other mixture
parameters within the JMF limits in accordance with Table 2360-14, “TMF Limits (N=4)” for gradation, asphalt content, and
aggregate proportions meeting the requirements of the reviewed Mixture Design Report. Use all aggregate proportions
meeting the requirements of the Mixture Design Report unless the aggregate proportion is 0 percent. The Engineer may
waive this requirement if the Contractor provides the District Materials Laboratory with prior documented production data
showing how production affects the mixture properties or if the Contractor provides the District Materials Laboratory with a
written justification or explanation of material changes since the original mixture submittal.

G.13.a JMF Request for Adjustment

The Contractor may make a request to the Bituminous Engineer or District Materials Engineer for a JIMF
adjustment to the mix design if the QC test results indicate a necessary change to achieve the specified properties. Do not use
aggregates or materials not part of the original mix design to make adjustments unless otherwise approved by the Engineer, in
conjunction with the District Materials Engineer or the Department Bituminous Engineer,
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A Certified Level 11 Bituminous QM Mix Designer will review the requested change for the Department.
If the request meets the design requirements in Table 3139-2,”Aggregate Gradation Broad Bands”, Table 3139-3,”Mixture
Aggregate Requirements”, and Table 2360-7, “Mixture Requirements,” the Department will issue a revised Mixture Design
Report. Each trial mixture design submittal in accordance with 2360.2.E, “Mixture Design” may have three JIMF adjustments
per mixture per project without charge. The Department will charge the Contractor $500 for each additional IMF adjustment
requests.

Perform an interactive process with the Engineer before making IMF adjustments. Make IMF adjustments
only within the mixture specification gradation design broadbands in accordance with Table 3139-2. Submit a new JMF if
redesigning the mixture. Only reduce the IMF asphalt content if the moving average Adj. AFT is 8.5u or more and
Individual Adjusted AFT is at least 7.5 p.

The department will not allow consecutive requests for a JMF adjustment without production data.
Continue calculation of the moving average after the approval of the JMF,

G.13.b JMF Request for Adjustment for Proportion Change > 10%

If requesting a JMF adjustment for a proportion change greater than 10 percent from the currently produced
mixture for a single stockpile aggregate, provide supporting production test data from at least four tests run at an accelerated
testing rate of one test per 300 ton [450 tonne] with the adjustment request. The Department will base acceptable verification
and approval of the requested IMF on individual and moving average test results in addition to the requirements listed above.
Individual fest results must be within twice the requested TMF limits for percent asphalt binder, preduction air voids, and Adj.
AFT. Individual gradations must be within the Broad Bands, The moving average values must be within the control limits in
accordance with Table 2360-14. Continue to calculate the moving average after the change in proportions.

If the mixture meets the specified quality indicators, the District Materials Laboratory will sign the request
for IMF adjustment effective from the point of the proportion change. If the mixture fails to meet the quality indicators, the
Department will either reduce the payment or direct the Contractor to remove and replace. Do not make consecutive requests
for IMF adjustments without production data.

G.14 Failing Materials

The Department will base material acceptance on individual and moving average test results. The
Department will use isolated test results for acceptance of air voids at the start of mixture production. The Department will
consider individual fest results greater than two times the IMF bands as failing. The Department will fail moving average
test results greater than the JMF limits. Begin new suminary sheets annually for winter carry-over projects.

Stop production and make adjustments if the moving average values exceed the JMF limits. Restart
production after performing the adjustments and notifying the Engineer. Resume testing at the accelerated rates and for the
tests listed in Table 2360-10, “Production Start-Up Testing Rates,” for the next 2,000 ton [1,800 tonne] of mixture produced.
Continue calculating the moving average after the stop in production.

The Department will consider mixture produced where the moving average of four exceeds the IMF limits
as unsatisfactory in accordance with 2360.2.G.14.d, “Moving Average Failure at Mixture Start-Up — Production Air Voids,”
2360.2.G.14.e, “Moving Average Failure at Mixture Start-Up — Adjusted AFT,” 2360.2.G.14.f, “Moving Average Failure -
Production Air Voids,” and 2360.2.G.14.g, “Moving Average Failure — Percent Asphalt Binder Content, Gradation, and
Adj. AFT.”

If the total production of a mixture type for the entire project requires no greater than four tests the Department will accept
the material in accordance with 2360.2.G.14.b, “Isolated Failures at Mixture Start-Up —
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Production Air Voids,” and 2360.2.G.14.c, “Individual Failure — Gradation, Percent Asphalt Binder,
Production Air Voids, and Adj. AFT.”

Ifthe Contractor's testing data fails to meet the tolerances in accordance with Table 2360-9, “Allowable
Differences between Contractor and Department Test Results,” the Department will substitute QA and verification data to
determine the payment factor.

G.14.a Ratio of New Added Asphalt Binder to Total Asphalt Binder — Acceptance Criteria

The minimum design ratio of new added asphalt binder to total asphalt binder is 70%. During production
the ratio must meet individual and moving average requirements as listed in Table 2360-15,”Ratio of New Added Asphalt
Binder to Total Asphalt Binder Acceptance Criteria”. If the individual or moving average ratio drops below the minimum
requirement, the Contractor must stop production and make adjustments to correct the process. Restart production only after
notifying the Engineer of the adjustments made and the Contractor will conduct 2 spot checks within the next 1,000 tons {907
tonnes] of mixture produced to verify the ratio. The calculation of the moving average will continue after the stop in
production,

Table 2360-15
Ratio of New Added Asphalt Binder to Total Asphalt Binder Acceptance Criteria

Individual Ratio Moving Average Ratio
66% Minimum 70% Minimum
G.14.b Isolated Failures at Mixture Start-Up — Production Air Voids

At the start-up of mixture production, use the first three isolated test results for production air voids before
establishing a moving average of four. Calculate isolated production air voids using the maximum mixture specific gravity
and the corresponding bulk specific gravity from that single test. After testing four samples and establishing a moving
average of four, the Department will base acceptance on individual and moving average production air voids.

The Department will not accept the material if any of the first three isolated test results for production air
voids exceeds twice the JIMF bands from the target listed on the Mixture Design Report at the start of production. The
Department will reduce payment for unacceptable matetial in accordance with Table 2360-16, “Reduced Payment Schedule
for Individual Test Results.” The Department will calculate the quantity of unacceptable material on the tonnage placed from
the sample point of the failing test to the sample point when the isolated test result js back within twice the JMF bands. If the
fatlure occurs at the first test after the start of production, the Department will calculate the tonnage subject to reduced
payment as described above, including the tonnage from the start of production.

If isolated air voids are no greater than 1.0 percent or greater than 7.0 percent, the Engineer will either
reduce the payment or order the material removed and replaced at no additional cost to the Department, The Engineer may
require the Contractor to test in-place mixture to better define the removal and replacement limits. The Engineer may require
the Confractor to test in-place mixture placed before the failing test result. If the Engineer reduces the payment, the
Department will pay for the material at 50 percent of the contract unit price.

G.14.¢ Individual Failure — Gradation, Percent Asphalt Binder, Production Air Voids, and Adj. AFT
Table 2360-16
Reduced Payment Schedule for Individual Test Results
Item Pay Factor, % *
Gradation 95
Coarse and fine agprepate crushing S0
Asphalt binder content 90
Production air voids, individual || and isolated 80
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Table 2360-16
Reduced Payment Schedule for Individual Test Results
Item | Pay Factor, % *

*  Apply the lowest pay factor when using multiple reductions on a single test.
" Calculate individual air voids using the moving average maximum specific gravity and the

bulk specific gravity from that single test.

Calculate the isolated air voids from the maximum specific gravity and the bulk specific

gravity from that single test. The Engineer will only use isolated void test results for

acceptance for the first three tests after mixture production start-up.
The Department will not accept material with individual gradation {ests greater than the JMF Broad Bands
listed on the Mixture Design Report. The Department will reduce payment for unacceptable material in accordance with
‘Table 2360-16, “Reduced Payment Schedule for Individual Test Results.” The Department will reduce payment to all
tonnage represented by the individual test.

-t

If the individual test result for adjusted AFT is less than 7.5p, the Department may either reduce payment
in accordance with Table 2360-17, “Reduced Payment Schedule for Individual Test Results, Adjusted AFT,” or order the
material removed and replaced represented by the individual test. This tonnage includes all material placed from the sample
point of the failing test to the sample point when the test result meets specification requirements. If the failare occurs at the
first test after the start of daily production, the Department will include the tonnage from the start of production that day with
the tonnage subject to reduced payment or removal and replacement.

Table 2360-17
Reduced Payment Schedule for Individual Test Results, Adjusted AF'T

Individual Adjusted AFT, 1 Pay Factor, %
=275 100
74-70 90
6.9-6.1 75
<6.0 R&R'!

*  Remove and replace at no expense to the Department.

The Department will not accept material if the individual tests for percent asphalt binder content or
production air voids exceeds twice the JMF bands from the target listed on the Mix Design Report. The Department will
reduce payment in accordance with Table 2360-16, “Reduced Payment Schedule for Individual Test Results.” The
Department will calculate the material subject to reduced payment as the material placed from the sample point of the failing
test until the sample point when the test result is back within twice the JMF limits. If the failure occurs at the first test after
the start of daily production, the Department will include tonnage from the start of production that day with the tonnage
subjected to reduced payment.

The Department will not accept material if individual air voids are no gteater than 1,0 percent or greater
than 7.0 percent, Remove and replace unacceptable material at no additional cost to the Department as directed by the
Engineer. Test in-place mixture to better define the area to be removed and replaced as directed by the Engineer. Test
mixture placed before the failing test result as directed by the Engineer. The Department may reduce payment for
unaceeptable material at 50 percent of the relevant contract unit price.

G.14.d Moving Average Failure at Mixture Start-Up — Production Air Voids

If a moving average failure occurs within any of the first three moving average results after mixture start-up (tests 4, 5, 6), the
Department will accept the mixture if the individual air void, corresponding to the moving average failure meets the JIMF
limits. The Department will not accept material if the individual air void fails to meet the JMF limit. The Department will
reduce payment for unacceptable material unless the Engineer determines that the isolated air void corresponding to the
individual air void meets the JMF limit. The Department will pay for unacceptable material at 70 percent of the relevant
contract unit price. The Department will calculate the quantity of material subject to reduce payment as the tons placed from
the sample point of the failing moving average result and corresponding individual air void beyond the IMF limit to the
sampling point when the individual
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test result is back within the JMF limit. If the failure occurs at the first test after the start of daily
production, the Department will include tonnage from the start of production that day with the tonnage subjected to reduced
payment.

G.id.e Moving Average Failure at Mixture Start-Up — Adj. AFT

The Engineer will calculate the Moving Average (n=4) Adj. AFT during the sixth test after the beginning
of mixture production of that specific mixture. The Engineer will include the individual results of calculations for tests
No. 3, No. 4, No. 5, and No. 6 with this calculation.

G.14.f Moving Average Failure — Production Air Voids

A moving average production air void failure occurs when the individual production ajr void moving
average of four exceeds the JMF limit. The Department will consider the mixture unacceptable and subject to reduced
payment. The Department will pay for unacceptable mixture at 70 percent of the contract unit price. The Department will
calculate the quantity of mixture subject to reduced payment as the tons placed from the sample point of all individual test
results beyond the IMF limits, which contributed to the moving average value that exceeded the JMF limit, to the sampling
point where the individual test result meets the JMF limits. If the failure occurs at the first test after the start of daily
production, the Department will include the tonnage from the start of production that day with the tonnage subject to reduced
payment,

Fable 2360-18
Reduced Payment Schedule for Moving Averase Test Results
Item Pay Factor, % *
Gradation 90
Coarse and fine aggregate crushing NA (individual failures only)

Adjusted AFT 80
Asphalt binder content 80
Production air voids 70

% _ Lowest Pay Factor applies when there are multiple reductions on a single test.

G.l4.g Moving Average Failure - Percent Asphalt Binder Content, Gradation, and Adj. AFT

The Engineer will consider the mixture unacceptable and subject to reduced payment for mixture
propetties, including asphalt binder content and gradation, where the moving average of four exceeds the JMF limits. The
Department may reduce payment for unacceptable mixture properties in accordance with Table 2360-18, “Reduced Payment
Schedule for Moving Average Test Results.” The Department will calculate the quantity of material subject to replacement
or reduced payment as the tons placed from the sample point of all individual test results beyond the IMF limits, which
contributed to the moving average value that exceeded the JMF limit, to the sampling point when the individual test result is
back within the JMF limits. If the failure occurs at the first test after the start of daily production, the Department will
include the tonnage from the start of production that day with the tonnage subjected to reduced payment.

The Engineer will calculate the Moving Average (n=4) Adjusted AFT during the sixth test after the
beginning of mixture production of that specific mixture. The Engineer will include the individual results of calculations for
tests No. 3, No. 4, No. 5, and No. 6 with this calculation. The Department will consider material with the Moving Average
(n=4) of the Adjusted AFT is less than 8.0 | as unsatisfactory and will pay for the material at 80 percent of the relevant
contract unit price. The Department will calculate the quantity of material subject to replacement or reduced payment as the
tons placed from the sample point of all Individual Adjusted AFT results less than 8.0y, which contributed to the Moving
Average value that was less than 8.0y, to the sample point where the Individual Adjusted AFT is at least 8.0u. If the failure
oceurs at the first test after the start of daily production, the Department will include the tonnage from the start of production
that day with the tonnage subject to reduced payment.

G.14.h Coarse and Fine Aggregate Crushing Failure
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Ifany CAA or FAA test results does not meet the requirements specified in Table 3139-3, the Department
may reduce payment for the placed material in accordance with Table 2360-16, “Reduced Payment Schedule for Individual
Test Results.” The Department will calculate the quantity of material subject to reduced payment as the tons placed from the
sample point of the failing test until the sampling point where the test result meets the specifications. If the failure occurs at
the first test after the start of daily production, the Department will include the tonnage from the start of production that day
with the tonnage subjected to reduced payment.

2360.3 - CONSTRUCTION REQUIREMENTS
A Restrictions
Al Asphalt Release Agents

Do not use petrolenm distillates to prevent adhesion of asphalt mixtures to surfaces of tools and equipment.
An asphalt release agent must meet the criteria for “Effect on Asphalt” as described in the most recent Asphalt Release Agent
on file in Mn/DOT’s Office of Environmental Services.

A2 Edge Drop Off

When construction is under traffic, the requirements of 2221.3.D will apply.
A3 Surge and Storage Bins

Store the asphalt mixture for no more than 18 h at storage facilities that prevent segregation of the mix and
drainage of asphalt from the mix. Maintain the mixture at within 9 °F [5 °C] of the temperature when discharged from the
silo or mixer and prevent excessive cooling or overheating,

Ad Weather Limitations and Paving Date

Do not perform work within the roadway in the spring until removal of seasonal load restrictions on roads
in the vicinity unless otherwise approved by the Engineer. Do not place asphalt mixtures when weather or roadbed
conditions are judged unfavorable by the Engineer.

Do not place asphalt pavement final wearing course lift after October 15 north of an east-west line between
Browns Valley and Holyoke, or after November 1 south of an east-west line between Browns Valley and Holyoke. The
Engineer may waive these restrictions when:

(1} The Contractor is not placing asphalt mixture on the traveled pottion of the roadway,
(2) The roadway involved is closed to traffic during the following winter, or
(3) The Engineer provides written direction to place the mixture.

B Equipment

B.1 Plant

B.l.a Segregation

Provide plant mixed asphalt from a plant capable of producing a uniform mix free of segregation.

B.1.b Scales

Test and calibrate scales in accordance with 1901.

B.l.c Mineral Filler
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Add mineral filler to the mixture using a storage silo equipped with a device to ensure a constant and
uniform feed.

B.1.d Storage Tanks

Provide storage tanks equipped to heat and maintain the material at the temperatures recommended by the
certified asphalt supplier. Place the discharge end of the circulating line below the surface of the asphalt material. Provide
agitation for modified asphalt as recommended by the supplier.

Provide an outage table or chart and measuring stick for each storage or working tank. Equip tanks with
provisions to take asphalt binder material samples. After delivery of asphalt binder material to the project, do not heat the
material at temperatures greater than 350° F [175° C]. Do not store modified asphalt at temperatures greater than the
manufacturer’s recommendation.

B.1l.e Asphalt Binder Control

If proportioning asphalt binder material by volume, equip the plant with either a working tank or a metering
system to determine asphalf binder content of the mixtare.

Provide a working tank with a capacity from 1,000 gal to 2,000 gal [3,800 L to 7,600 L]. Calibrate and
supply the working tank with a calibrated measuring stick. The Contractor may connect the tank to a mixing unit and use it
only during spot check operations as long as it is available at all times. Return feedback to the working tank during spot
check operations.

Provide a metering system with at least one approved asphalt binder flow meter and a asphalt binder pump.
Connect the flow meter to the asphalt binder supply to measure and display only the asphalt binder being fed to the mixer
unit. Position the meter readout for convenient observation, Provide a means to compare the flow meter readout with the
calculated output of the asphalt binder pump. Provide a system to display that shows the accumulated asphalt binder quantity
being delivered to the mixer in gallons [liters] or to the nearest 0.001 ton [0.001 tonne]. Calibrate and adjust the system to
maintain an accuracy of 1 percent error for each plant set-up before producing the mixture.

Provide an outage table or chart and measuring stick for each storage or working tank. Equip tanks with
provisions to take asphalt binder material samples. After delivery of asphalt binder material to the project, do not heat the

material at temperatures greater than 350° F [175° C]. Do not store modified asphalt at temperatures greater than the
manufacturer’s recommendation,

B.1.f Dryer

The Department will not aliow unburned fuel in the mix.

B.l.g Temperature Control
Equip the plant with enough temperature sensors to ensure temperature control of the aggregate and asphalt
binder,
B.1.h PONREION . isnsrssnsss s ss s seraness st sssssssssssintsresesasensseresssnsssanssasssssnnasasssnssaresasnsassrsesasnss L 717
B.2 Street Equipment
B.2.a Paver

Provide a paver capable of spreading and finishing to widths as shown on the plans and with an operational
vibratory screed and automatic screed control to place mix without segregation.
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Use an asphalt paver to place the mixture. When necessary, the Contractor may use a motor grader, when
approved by the Engineer, to spread mixtures in areas that are inaccessible to a paver or when the quantity of mixture makes
it impractical to place with a paver,

Use a shouldering machine to spread the mixture on shoulder surfacing and uniform width widening, when
the placement width is too narrow for a paver.

Using a screed or strike-off assembly, produce a finished surface of the required evenness and texture
without tearing, shoving, or gouging., For mainline paving, if the paving width is greater than the basic screed, auger and
nainframe extensions, which meet manufacturer’s recommendations for the paving width, are required unless otherwise
directed by the Engineer. The Department will not allow strike-off only extension assemblies for mainline wearing course
paving, unless the Engineer directs otherwise.

Equip all pavers with an approved automatic screed control. Sensor-operated devices need to include
automatic controls that follow reference lines, or surfaces on one or both sides of the paver as required. Adjust the speed of
the paver to produce the best results. A string line is only required if stated in the contract.

Spread all mixtures without segregation to the cross sections shown on the plans. The objective on the
leveling layer is to secure a smooth base of uniform grade and cross section so that subsequent courses will be uniform in
thickness. The Contractor may spread the leveling layer with a properly equipped paver or, when approved by the Engineer,
a motor grader equipped with a leveling device or with other means for controlling the surface elevation of the leveling layer.

Place each course over the full width of the section under construction on each day's run, unless the
Engineer directs otherwise.

B.2.b Trucks

Provide trucks with tight, clean, and smooth truck haul beds. Do not allow mixture to adhere to the truck
beds. When directed by the Engincer, provide a cover that extends at least 1 ft [300 mm] over the truck bed sides and attach
to tie-downs, if the truck is not equipped with a mechanical or automated covering system.

B.2.c Motor Graders
Use a motor grader with the following characteristics:
(D Self-propelled,
{2) Equipped with pneumatic tires with a tread depth of % in [13 mm] or less,

€} Equipped with a moldboard blade that is at least 10 feet [3 m), and
(4) With a wheelbase of at least 15 feet [4.5 m].

B.2.d Distributor

Provide a distributor capable of uniformly applying material up to 15 ft [4.6 m] wide and equipped with the
following:

Q)] An accurate volume measuring device with tachometer,

(2) Pressure gauges,

3 Thermometer for measuring temperatures of tank contents,

) Power-operated pump, and

(5) Full circulation spray bars with lateral and vertical adjustments.
B.2.e Rollers

Compact each lift of asphalt to the density require in 2360.3.D, “Compaction.”
Attachments

Page 20 of 168




SP 150-166-001 & 159-167-001
City Number M7-18 (J7257)
August 23, 2011

B.2.e(1) Steel-Wheeled Rollers

Self-propelled steel wheeled compacting equipment must weigh at least 8 ton [7.3 tonne]. If using
vibratory rollers, provide rollers that produce 3,085 Ibf per ft [45 kN per m] of width and a vibratory frequency of at lcast
2,400 vpm using the low amplitude setting. Provide a roller capable of reversing without backlash and equipped with spray
attachments for moistening rollers on both sets of wheels.

B.2.e(2) Pneumatic Tired Rollers

Self-propelled pneumatic tired compacting equipment must have a compactiion width of at least 5 ft
[1.5 m] and a gross wheel load force of at least 3,000 Ib [13 kN] per wheel for traffic level 2 and level 3 mixtures, 5,000 Ib
[22 kN] per wheel for traffic level 4 and level 5 mixtures, and, if using vibratory, at least 8 ton [7.3 tonne] total mass.
Provide a roller with a tire arrangement that obtains full compaction over the full width with each pass of the roller.

B.2.e(3) French Rollers

Self-propelled trench rollers must weigh at least 2,960 Ib per foot [4,400 kg per meter] of width.

B.3 Tack Coat

Apply an asphalt tack coat to the existing asphalt or concrete surfaces, and to the surface of each course or
[ift constructed, except for the final course or lift, in accordance with 2357. Allow emulsified asphalt tack coats to break, as
indicated by a color change from brown to black, before placing subsequent lifts.

Apply the tack coat to contact surfaces of all fixed structures and the edge of the in-place mixture in all
course at transverse joints and longitudinal joints,

C Joints
C.1 Construction Joints

Compact joints to produce  neat, tightly bonded joint that meets surface tolerances as described in
2360.3.E. Transverse and longitudinal joints are subject to the density requirement in accordance with 2360.3.D,
“Compaction.”

C2 Transverse Joints

Construct a transverse joint, the full width of the paver, at right angles to the centerline when mixture
placement operations are suspended. When work resumes, cut the end vertically for the full depth of the layer unless
constructing a formed edge as approved by the Engineer.

C.3 Longitudinal Joint

Construct the longitudinal joint between strips and parallel to the pavement centerline. In multiple lift
construction, construct the longitudinal joints between strips in each lift at least 6 in [150 mm] measured transversely from
the longitudinal joints in the previously placed lift. If constructing a wearing course in an even number of strips, place one
longitudinal joint on the centerline of the road. When constructing a wearing course in an odd number of strips, locate the
centerline of one strip on the centerline of the road, provided that no joint is located in the wheel path area of a traffic lane.
The Contractor will align longitudinal joints in multiple lift construction over portland cement concrete pavements directly
over the concrete pavement longitudinal joints as approved by the Engineer.

At Jongitudinal joints formed by placing multiple strips, ensure the adjoining surface is higher but does not exceed % in
[3 mm], after final compaction of the previously placed strip. When constructing a strip
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adjoining a previously placed strip or a concrete pavement, remove to the longitudinal jeint line, any fresh
mixture that overlaps a previously placed strip or pavement before rolling.

D Compaction

After spreading each course, compact in accordance with the maximum density method as described in
2360.3.D.1, unless the ordinary compaction method is called for in the special provisions or as described in 2360.3.D.2,
*Ordinary Compaction.” Do not allow rollers to stand on the uncompacted mixture or newly rolled pavement with a surface
temperature greater than 140 °F [60 °C]. Do not roll with steel-wheeled rollers if rolling produces aggregate that is crushed,
cracked, or pulverized or causes displacement of the mixture.

To maintain a true surface, correct the following by removing and replacing the material in the defective
areas as directed by the Engineer at no additional cost to the Department:

(1) Variations such as depressions or high areas, which may develop during rolting operations; and
(2) Lean, fat, or segregated areas.

When spreading mixtures with a motor grader, compact the mixture with pneumatic tired rollers
simultaneously with the spreading operation.

D.1 Maximum Density

Compact the pavement to at least the minimum required maximum density values in accordance with
Table 2360-19, “Required Minimum Lot Density (Mat),” and Table 2360-20, “Longitudinal Joint Density Requirement.”
Dengsity evaluation will include compacted mat density and compacted longitudinal joint density. Density evaluation will not
include longitudinal joint density on lifts with a 1 percent reduced density requirement.

Table 2360-19
Required Minimum Lot Density (Mat)

SP Shoulders* ||
SP Wear Designed at 3% | Designed at 4%
Mixtures* || SP Non-Wear Mixtures* || Voids voids
% Gmm 92 93 93 92

*  Reduce the minimum by 1 percent on the first lift constructed over PCC pavements.

” Reduce the minimum by I percent for the first lift constructed on aggregate base (mainline and
shoulder), reclaimed or cold in place recycled base courses and first lift of an ovetlay on roadway with
a spring load restriction no greater than 7 ton [6.35 tonne), including shoulders,

Table 2360-20
Longitudinal Joint Density Requirement

Location Confined Edge of Mat* Unconfined Edge of Mat |
int - 0,
Lm}g Jo%nt wear and shoulder (4% 89.5 28.1
air voids)
Long joint non-wear and shoulder 90.5 891

(3% air voids)
*  The Department defines “confined” as the edges of the placed mat abuiting another mat, pavement
surface, or curb and gutter.
" The Department defines “unconfined” or “unsupported” as no abuiment on the side of the mat being
placed with another mat or pavement surface.

D.la Shoulders Greater Than 6 ft [1.8 m]

Unless otherwise shown on the plans or required by the special provisions, compact shoulders wider than 6 ft [1.8 m] paved
using the maximum density method. When shoulders are compacted by the maximum
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density method and are paved separately from the driving lane, or have a different required minimum
density than the driving lane, delineate the lot tonnage placed on the shoulder in separate lots from the driving lanes for the
day paving was conducted.

D.LLb Shoulders Equal to or Less Than 6 ft [1.8 m]}

Unless otherwise shown on the plans or required by the special provisions, use the ordinary compaction
method in accordance with 2360.3.D.2 to compact a narrow shoulder no wider than 6 ft [1.8 m] paved in the same pass as a
driving lane or paved separately. The Department will exclude mixture compacted under ordinary compaction from lot
density requirements and from incentive or disincentive payment.

When compacting a narrow shoulder using the maximum density method, compact to densities in
accordance with Table 2360-19. If the minimum required density of the shoulder is different than the driving lane, delineate
the tonnage placed on the shoulder in separate lots from the driving lane.

D.l.c Echelon Paving

The Department considers echelon paving, two pavers running next to each other in adjacent lanes, as
separate operations,

D.1.d Determination

Calculate each individual lot’s maximum density by averaging the results of the cores within the lot
expressed as the percentage of the maximum specific gravity. Test fine graded mix in accordance with Laboratory Manual
Method 1810, Test coarse graded mix in accordance with Laboratory Manual Method 1816 when directed by the Engineer.
Determination of coarse or fine graded mixtures is based on the percentage of material passing the No. 8 [2.36 mm] sieve as
defined in Table 2360-8.

Obtain the maximum specific gravity value for calculating the percentage density for the lot from the
maximum gravity values taken from production tests during that day’s paving. If the production tests during that day’s
paving result in only one or two maximum specific gravity values, use the moving average value at that test point. If
production tests during that day’s paving result in three or more maximum specific gravity values, use the average of those
tests alone as indicated above.

D.l.e Timeline

Complete compaction within 8 h of mixture placement and before obtaining core samples. Only use
pneumatic tired or static steel rollers for compaction performed between 6 h and 8 h after mixture placement. Do not reroll
compacted mixtures with deficient densities.
D.1.f Stop Production

If all the lots in a day’s production or greater than 50 percent of the fots on multiple days fail to meet the

minimum density requirement, stop production, determine the source of the problem, and take corrective action to bring the
work into compliance with specified minimum required density.

D.1Lg Lot Determination
Table 2360-21
Lot Determination
Daily Production, rfon ftonne] Lots
300% — 600 [270* — 545] 1

601 — 1,000 [546 — 910]
1,001 — 1,600 [911 — 1,455)
1,601 2,600 [1,456 —2,360]

RS ]
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Table 2360-21

Lof Determination
Daily Production, fon ffonnef Lots
2,601 — 4,600 [2,361 —4,175] 5
> 4,600 [4,175] |

*  If producing no greater than 300 ton [270 tonne] of mix, establish the first lot when the total
weight is greater than 300 ton [270 tonne].
| Add one fot for each additionat 900 tons [820 tonne] or part thereof.

D.1.h Mat Density Cores

Obtain four cores in each lot. Take two cores from random locations as directed by the Engineer. Take the
third and fourth cores, the companion cores, within 1 ft [0.3 m] longitudinally from the first two cores. Submit the
companion cores to the Engineer immediately after coring and sawing. If the random core location falls on a longitudinal
joint, cut the core with the outer edge of the core barrel 1 ft [0.3 m] away laterally from the edge of the top of the mat. Do
not take cores for compacted mat density within 1 ft [300 mm] of any longitudinal joint. The Contractor is responsible for
maintaining traffic, coring, patching the core holes, and sawing the cores to the paved lift thickness before density testing.

The Engineer may require additional density lots to isolate areas affected by equipment malfunction, heavy
rain, or other factors affecting normal compaction operations.

b.1i Contractor Core Testing

Take and test cores at feast 4 in [100 mm] in diameter at locations determined and marked by the Engineer.

Mark samples with the lot number and core number or letter. Transport the cores to the laboratory daily to
prevent damage. Schedule the approximate time of testing during normal project work hours to allow the Engineer to
observe the test and to record the saturated surface dry and immersed weight of the cores.

Determine the density by the end of the next working day after compaction. Measure each core three times
for thickness before saw cutting. Report the average lift thickness on the core sheet. If placing multiple layers in a single
day, saw and separate cores for each layer, test, and report by the end of the next working day. Place and compact mix into
the coring hole to restore the surface within 24 h after coring or the Department will fine the Contractor $100 per working
day per lot until restored.

D.1.} Companion Core Testing

The Department will select at least one of the two companion cores per lot to test for verification, For lots
designated as longitudinal joint density lots, the Department will test at least one of the mat density companion cores and at
least one of the longitudinal joint density companion cores.

b.1.k Tolerance Comparison
D.1.k(1) Tolerance Comparison — Individual

Compare the individual core bulk specific gravities obtained by the Contractor and by the Department. If
the bulk specific gravities differ by greater than 0.030, use the Department’s bulk specific gravity.

D.1.k(2) Tolerance Comparison — Day’s Shrinking Tolerance
p y

For a second comparison of the cores that pass the individual tolerance criteria, compare the average of the Contractor’s bulk
specific gravities with the average of the Department’s bulk specific gravities.
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Determine the tolerance by dividing 0.030 by the square root of the number of samples compared. Use all
the Department’s results for the day’s paving if the cores do not fall within the determined tolerance.

D.1.1 Recoring

The Engineer may allow the Contractor fo re-core a sample if the sample was damaged in the coring
process or damaged in transit fo the laboratory through ne fault of the Contractor.

D.1.m One Percent Reduced Density

The Department will exclude incentive payments for reduced minimum density in accordance with
Table 2360-19, “Required Minimum Lot Density (Mat).” The Coniractor may request the Engineer to waive the reduced
density requirement and reevaluate the density in accordance with Table 2360-19, “Required Minimum Lot Density (Mat),”
including incentives, for all cases except the first lift constructed over concrete pavement, Make the request and obtain
approval from the Engineer after the first day’s paving and by the end of the third day of paving. If the Engineer approves
the request, the normal maximum density will remain in effect for the duration of mixture placement on that 1ift. The
Contractor shall comply with any construction requirements on subsequent lifts.

D.1.n Longitudinal Joint Density

Evaluate longitudinal joint density in one lot per day unless the total daily weight is greater than 5,000 ton
[5,000 tonne]. If the total daily weight is greater than 5,000 ton [5,000 tonne], evaluate two lots per day. Randomly select
the location to take cores for longitudinal joint density from the mat density core locations. Take six cores at this location.
Take cores for longitudinal joint density with the outer edge of the core barrel within 6 in [150 mm] from the edge of the top
of the mat for both sides of the mat. Take a companion core 1 ft [0.3 m] longitudinally from each core. Take two cores for
mat density at either 2 ft [0.61 m] right or 2 ft [0.61 m] left of the center of the mat the Contractor is paving, regardless of
random number generation.

D.1.o Imaginary Joint

An actual longitudinal joint will not exist if pulling the shoulder and driving lane in the same paving pass.
Do not cut a core on the imaginary line where a joint would have existed had the shoulder and the drive lane been paved
separately.

D.1.p Shoulders
D.1.p(1) Shoulder — Ordinary Compaction

If compacting the shoulder under the ordinary density specification, do not take longitudinal joint cores in
shoulders. Core at the centerline longitudinal edge cores (6 in [150 mm] from the joint) and at the mat density cores (2 ft
[0.61 m] right or left of the center of the paving pass).
D.1.p(2) Shoulder-Maximum Density Specification

Core at the following locations:

¢)) Centerline longitudinal edge cores (6 in [150 mm] from the joint),

(2) Mat density cores (2 ft [0.61 m] right or left of the center of the paving pass), and

(3) Edge of the shoulder (6 in [150 mm] from the outside edge).

Do not cut cores on the imaginary line at the edge of the shoulder adjacent to the driving lane. Move
coring locations on imaginary lines to 6 ju [150 mm] inside the edge of the shoulder.

D.1.q Payment Schedule
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Table 2360-22
Payment Schedule for Maximum Mat Density

Mat Density Pay Factor A
SP Wear and SP Shoulders SP Non-Wear and SP Shoulders Traffic Level | Traffic Level

(4% Void} Density, %* {3% Void), Density, %* 2&3 485
> 036 2946 1.03] 1.05||
93.1-935 94.1-945 1.02f] 1.04]
92.0-93.0 93.0~94.0 1.00 1.00
91.0-91.9 92.0-928 0.98 0.98
90.65-90.9 M.5-91.9 0.95 0.95
90.0 - 80.4 91.0-914 0.91 0.91
89.5-89.9 90.5~90.9 0.85 .85
89.0-89.4 90.0 -90.4 G.70 0.70

< 89.0 < 90.0 T +

* Calculate the percent of maximum specific gravity to the nearest tenth,

I Payment will only apply if the day's weighted average individuat production air voids falf within - % percent of
the target air void value. Base the weighted average air voids on all the mixture production tests in accordance with
2360.2.G.7, “Production Tests” for the corresponding day and weight by the tons the corresponding test represents.

1 The Department will pay for the HMA material represented by the lof at 70 percent of the ralevant contract unit
price, unless a single core density is less than 87.0 percent of the maximum specific gravity (Gmm). If a single core
denslty is less than 87.0 percent of Gmm, the Engineer will decide if the mixture is subject to removal and replacement or
reduced payment at 50 percent of the relevant contract unit price. If the Engineer decides the material needs to be
removed and replace, the Contractor will remove and replace the material at no additional cost to the Department. Use
additional core samples to determine the limits of the removal and replacement area. Take additional core samples at
the same offset from centerfine as the original core. [f the original low density core was taken within 1% ft {0.45 m] of an
edge of the paver pass, take additional cores at 1% fi [0.45 m from the edge of the paver pass. Determine the densities
at 50 ft [15 m] intervals both ahead and behind the point of unacceptable cere density untif finding a point of acceptable
core density. If the incremental core density testing extends into a previously accepted lot, remaove the unacceptable
material. Do not use to the test results to recalculate the previously accepted lot density. Perform additional coring and
testing for unacceptable core density at no additional cost to the Department. The Department will calculate the area of
unacceptable pavement as the product of the longitudinal limits as determined by the 50 ft {15 m] cores and the full widih
of the paver pass, Jaying in the traffic lane or lanes. The Department will exempt shaulders from this calculation unless
density failure occurred in the shoulder area. After removing and replacing the unacceptable material, determine the
density of the replacement material by averaging the iwo cores. The Department will pay for the replacement material in
accordance with Table 2360-22 or Table 2360-23. The Department will not pay for material removed. The Department
will pay for the remainder of the original lot at 70 percent of the relevant contract unit price.
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Table 2360-23%
1 Percent Reduced Table

SP Wear and SP Shield SP Non-Wear, and SP Shield
(4% Void) Maximum (3% Void), Maximum Specific
Specific Gravity, % " Gravity, % || Payment, %
=91.0 >92.0 100
90.0 -90.9 91.0—-91.9 98
89.7 - 899 90.5-90.9 95
89.4 — 896 90.0-904 o1
§9.2-89.3 89.5 - 899 85
89.0 - §9.1 89.0— 894 70
< 89.0% < 89.0 t

Reduce the minimum by 1 percent for the first lift constructed on aggregate base {mainline
and shoulder), reclaimed or cold inplace recycled base courses and first lift of an overlay
on a roadway with a spring load restriction (including shoulders) no greater than 7 ton
[6.35 tonne]. Reduce the minimum reduced by 1 percent on the first lift constructed on
PCC pavements, The Engineer will not waive the reduced density requirement.

Calculate the percent of maximum specific gravity to the nearest tenth,

The Department will pay for the HMA material represented by the lot at 70 percent of the
relevant contract unit price, unless a single core density is less than 87.0 percent of the
maximum specific gravity (Gne). If a single core density is less than 87.0 percent of
Gmm, the Engineer will decide if the mixture is subject to removal and replacement or
reduced payment at 50 percent of the relevant contract unit price. If the Engineer decides
the material needs to be removed and replace, the Contractor will remove and replace the
material at no additional cost to the Department. Use additional core samples to determine
the limits of the removal and replacement area. Take additional core samples at the same
offset from centerline as the original core. If the original low density core was taken
within 1% £ [0.45 m] of an edge of the paver pass, take additional cores at 1% ft [0.45 m
from the edge of the paver pass. Determine the densities at 50 ft [15 m] intervals both
ahead and behind the point of unacceptable core density until finding a point of acceptable
core density. If the incremental core density testing extends into a previously accepted lot,
remove the unacceptable material. Do not use to the test results to recalculate the
previously accepted lot density. Perform additional coring and testing for unacceptable
core densify at no additional cost to the Department. The Department will calculate the
area of unacceptable pavement as the product of the longitudinal limits as determined by
the 50 ft [15 m] cores and the full width of the paver pass, laying in the traffic lane or
lanes. The Department will exempt shoulders from this calculation unless density failure
occurred in the shoulder area,

After removing and replacing the unacceptable material, determine the density of the
replacement material by averaging the two cores. The Department will pay for the
replacement material in accordance with Table 2360-22 or Table 2360-23. The
Departinent will not pay for material removed. The Department will pay for the remainder
of the original lot at 70 percent of the relevant contract unit price,
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Table 2360-24*

Payment Schedule for Longitudinal Joint Density
(SP Non-wear and SP Shoulders, 4% Void)

Longitgdinal Joint Pay Factor B Longitudinal Joint Pay Factor C
(ngzgﬁi%‘l?e) Longitudinal {Confined Edge} w“%‘gﬁ;g’?yﬁdge) {Unsupported Edge)
Traffic Level Traffic Level Traffic Level Traffic Level
283 485 2&3 485
2921 1.02¢ 1.03% z91.0 1.02% 1.03%
91.6 -92.0 1.01t 1.02% 80.1-90.9 1.01% 1.02¢
89.5-915 1.00 1.00 88.1-90.0 1.00 1.00
88.6—-89.4 0.98 0.98 87.0-88.0 0.98 0.98
87.7-884 0.95 0.95 86.0 - 86.9 0.95 0.95
87.0-876 0.91 0.91 85.0-859 0.91 0.1
< 87.0 0.85 0.85 < 85.0 0.85 0.85

densities.
|l Catoutate the percent of maximum specific gravity to the nearest tenth.

1 Payment will only apply if the day's weighted average individual production air voids fall within - ¥ percent of
the target air void value. Base the weighted average air veids on all the mixture production tests in accordance with
2360.2.G.7, "Production Tests” for the corresponding day and weight by the tons the corresponding test represents.

The Department will imit incentive payment for longitudinal joint density to lots with evaluated longituctinal joint

Table 2360-25%

Payment Schedule for Longitudinal Joint Density
{SP Non-wear and 8P Shoulders, 3% Void)

- Pay Factor B Pay Factor C
Longitudinal (Confined Edge) {Unsupported Edge)

Longitudinal Joint - - Longitudinal Joint - -

{Confined Edge) Traffic Level Traffic Level (Unsupported Edge) Traffic Level | Traffic Levet

Density, % ﬂ 283 485 Density, % || 283 485
=z 93.1 1.02% 1.03t 2920 1.02¢ i.03t
2.6 -93.0 1.01% 1.02f 91.1-9t.9 1.01% 1.02%
90.5-92.5 1.00 1.00 89.1-910 1.00 1.00
89.5-90.4 0.98 0.98 88.0-89.0 0.98 0.98
88.7-8%.4 0.95 0.95 87.0~-879 0.95 0.95
88.0-88.6 0.21 0.91 86.0-869 0.91 0.91
<885 0.85 0.85 < 86.0 0.70 0.85

&
densities.
| Calculate the percent of maximum specific gravity to the nearest tenth,

+ Payment will only apply if the day's weighted average Individual production air voids fall within % percent of the
target air void value. Base the weighted average air voids on all the mixture production tests in accordance with
2360.2.G.7, "Preduction Test” for the corresponding day and weight by the tons the corresponding test represents.

The Department will limit incentive payment for fongitudinal joint density to lots with evaluated longitudinal joint

D.i.y Pay Factor Determination
Determine the pay factor in accordance with the following:
(1) Case I: Total Pay Factor = (Pay Factor A) x (Pay Factor B) x (Pay Factor C)
(2) Case 2: Total Pay Factor = (Pay Factor A) x (Pay Factor B) x (Pay Factor B)
(3) Case 3: Total Pay Factor = (Pay Factor A) % (Pay Factor C) = (Pay Factor C)
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Where:

Pay Factor A = Mat density,

Pay Factor B = Confined edge density,

Pay Factor C = Unsupported edge density.

Use a pay factor of 1.00 for Pay Factor B, Pay Factor C, or both in lots whete no cores are taken at the
longitudinal joint.

D.2 Ordinary Compaction
Perform ordinary compaction for the following:

(1 Layers identified in the typical sections with a minimum planned thickness less than 1% in
40 mm],

(2) Thin lift leveling,

3) Wedging layers,

(4) Patching layers,

5) Driveways, and

{6) - Areas the Contractor cannot compact with standard highway construction equipment,

If using the ordinary compaction method to evaluate density, use a control strip to establish a rolling
pattern. Use the rolling pattern to compact the asphalt mixture for the layer on which the control strip is constructed or until
constructing a new control strip. The Engineer may waive the control strip requirement in small localized areas or other areas
not conducive to its establishment.

D.2.a Confrol Strip

Construct a control strip at least 395 sq. yd [330 sq. m] and of the sarne thickness as the lift the control strip
represents at the beginning of the work on each lift of each course. Begin compacting immediately after spreading the
mixture. Continue compacting until additional rolier coverage does not produce appreciable increase in density. Determine
densities by means of a portable nuclear testing device or approved alternate and create a growth curve to determine the
optimum rolling pattern. Provide documentation of the growth curve to the Engineer. Roll the remainder of that course in
accordance with the pattern developed in the test strip for that roller. Provide a new control strip in accordance with the
following;

(1 If using a new JMF with a proportion change greater than 10 percent when compared to the
currently produced mixture for a single stockpile aggregate,
{2) If changing the source of either aggregate or binder, or

3 After 10 days of production.
D.2.b Equipment

Use rollers that meet the requirements in 2360.3.B.2.e. Use the same equipment type and weight on the
remainder of the pavement course that was used to construct the control strip. Provide at least two rollers. Provide a tandem
steel wheeled roller for final rolling. The Contractor may use trench rollers or mechanical tampers fo compact areas
inaccessible to the conventional type rolling equipment,

D.2.c Mixture Temperature
Refer to Table 2360-26, “Minimum Temperature Control” for the minimum laydown temperatures in all

courses of the asphalt mixture as measured behind the paver or spreading machine. Do not pave when the air temperature is
less than 32° F [0° C] unless otherwise directed by the Engineer in writing.
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Table 2360-26%
Minimum Temperature Confrol

Air Compacted Mat Thickness, }
Temperature,
°F [°C] 1in [25 mm] 1% in [40 mm] 2 in [50 mm] >3 in [75 mm]

32— 40 [0-5] - 265[129] |I 255 [124] 250 [121]
41 — 50 [6-10] 270[130] 260 [127] 250 [121} 245[118]
51— 60 [L1-15] 260 [127) 255 [124] 245 [118] 240 [115]
61 —70(16-21] 250[121] 245 [118] 240 [115] 235 [113]
71 — 80 [22-27] 245 [118] 240 [115] 235[113] 235[113]
81— 90[28-32] 235 [113] 230 [110] 230 [110] 230110}
> 91 [33] 230 [110] 230 [110] 230 [110] 225 [107]

*  Not applicable if using a Warm Mix Asphalt {WMA) additive or process

H Use at least one pneumatic-tire roller for intermediate rolling unless otherwise directed by the
Engineer. The Engineer may specify or modify the minimum laydown temperature in writing.

T Based on the lift thicknesses shown on the plans.

E Surface Requirements

After compaction, the finished surface of each lift shall be reasonably free of segregated, open and torn
sectionis, and shall be smooth and true to the grade and cross section shown on the plans with the following tolerances:

Table 2360-26
Surface Requirements
Course/Location Description Tolerance
Leveling/1* lift using | Tolerance also applies to 1¥ lift placed other than leveling when o
; , ¥ in [15 mm]
automatics automatics are used.
Wear Tolerance of final 2 lifts from the edge of a 10 foot [3 m] Y4 in [6 mm]
straightedge laid parallel to or at right angles to the centerline. !
Shou]df.:r Wear, ) Tolerance from the edge of a 10 foot [3 m] straightedge laid L
Temporary Wear & ) . =, Y in [6 mm]
parallel to or at right angles to the centerline,
bypasses
Transverse Tolerance from the edge of a 10 foot [3 m] straightedge centered
joints/construction longitudinally across the transverse joint. Correction by diamond | ¥ in [6 mm]
joints grinding required when directed by the Engineer,
Not to vary
Transverse Slope Tolerance for surface of each lift exclusive of final shoulder wear. by more .than
.4 % from
plans.
Ne less than the plan distance or more than 3 inches [75 mm]
Distance from edge greater than the plan distance. The edge alignment of the wearing
. . . . See
of each lift and lift on tangent sections and on curve sections of 3 degrees or less Description
established centerline. | can’t deviate from the established alignment by more than 1 inch P
[25 mm] in any 25 foot [7.5 m] section.
. o After compaction the final lift wear adjacent to concrete
Final wear adjacent to . . s See
pavements must be stightly higher but not to exceed 1/4” [6mm] .
concrete pavements, Description
than the concrete surface.
, o After compaction the final lift wear adjacent to gutters, manholes,
Final wear adjacent to headers. or d ) be slishilyv hich See
Fixed STuChIIes pavement headers, or other fixed structures must be slightly higher Description
) but not to exceed 1/4” [6mm] than the surface of the structure.
Finished surface of Must be free of segregated and open and torn sections and See
each lifi. deleterious material. Description
Attachments
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Cut or saw and then remove and replace material placed outside the described limitations at no additional
cost to the Depariment. If the Engineer determines the material can remain in place outside the limits, the Department will
pay for the material at a reduced cost of $10 per sq. yd [$12 per sq. m]. The Department will consider any single occurrence
of material outside the limitations to have a minimum dimension of at least 1 sq. yd [ sq. m] in any dimension.

In addition to the list the above the pavement surface must meet requirements of 2399 (Pavement Surface
Smoothness) requirements,

E.1 Lift Thickness

After compaction, the thickness of each lift shall be within a tolerance of % in [6 mm] of the thickness
shown on the plans, except that, if automatic grade controls are used, this thickness requirement will not apply to the first lift
placed. This thickness requirement will not apply to a leveling lift whether or not automatic grade controls are required. The
Engineer may require removal and replacement of any part of any lift that is constructed to less than the minimum required
thickness, at no additional cost to the Department.

Measure cores taken for density determination for thickness also. Measure each core three times for
thickness before sawing. Report the average of these three measurements. Document each lot's average core thickness and
submit to the Engineer. If the average of the two Contractor cores exceed the specified tolerance, an additional two cores
may be taken in the [ot in question. The Engineer will use the average of all core thickness measurements per day per lift to
determine daily compliance with thickness specifications.

On that portion of any lift constructed to more than the maximum permissible thickness, the materials used
in the excess mixture above that required to construct that portion of the lift to the plan thickness plus % in {6 mm] may be
excluded from the pay quantities or at the discretion of the Engineer and at the Contractor's expense may be required to be
removed and replaced.

F Asphalt Mixture Production (FOB Department Trucks)

Produce asphalt mixture for the Department. Load the mixture being produced onto Department furnished
trucks at the mixing plant at a time agreed on by the Engineer and Contractor. The Engineer will notify the Contractor of the
total quantity of mixture required not less than 2 weeks prior to completion of the final wearing course. The Engincer will
not accept the asphalt mixture if it is unsuitable for the intended use.

G Small Quantity Paving

A MDR is not required for planned project quantities less than 9,000 sq. yd inches (4,500 sq. yd per 2-inch
thickness, etc) [191,200 m* mm] or 500 ton [450 tonne]. Verify in writing that the asphalt mixture delivered to the project
meefs the requirements of Table 3139-3 and Table 2360-7, “Mixture Requirements.” The Department will obtain samples, as
determined by the Engineer, to verify mixture requirements and to perform material acceptance in accordance with
2360.2.G.14.b, “Isolated Failures at Mixture Start-Up — Production Air Voids,” 2360.2 G.14.c, “Individual Failure —
Gradation, Percent Asphalt Binder, Production Air Voids, and Adj. AFT,” and 2360.2.G.14.h, “Coarse and Fine Aggregate
Crushing Failure.”

2360.4 METHOD OF MEASUREMENT
When paying for material by weight, the Engineer will measure separately asphalt mixture of each type by
weight based on the total quantity of material hauled from the mixing plant. The Engineer will not make deductions for the

asphalt materials.

When paying for material by area, the Engineer will separately measure asphalt mixture of each type and
for each specific lift by area and by thickness on the basis of actual final dimensions placed.

2360.5 BASIS OF PAYMENT
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The contract unit price for asphalt mixture used in each course includes the cost of constructing the asphalt
surfacing and providing and incorporating asphalt binder, minerat filler, hydrated lime. Anti-stripping additives may be
peimitted or required as indicated in 2360.2.C.

The Department will pay for additives required by the contract at the relevant contract unit price for the
mixture. The Department will pay for additives incorporated as directed by the Engineer as extra work in accordance with
1403, “Extra Work.”

The Department will apply reduced payment if the mixture includes steel slag as one of the aggregate
proportions and the production lab density at the design gyrations at the recommended or established asphalt content is
greater than 160 Ib per cu. fi [2,565 kg per cu. m]. The Department will pay for the mixture at the coniract unit price,
calculated as follows:

100 - (100x ( production _density _at _design _ gyrations —~160)

Y Payment = 160
[% Payment = 100— (100x ( production_ densz:f3516_5a1 _ design_ gyrations - 2,565) ]

If the plans do not show a contract pay item for shoulder surfacing and other special construction, the
Bepartiment will include payment for the quantities of material used for these purposes in the payment for the wearing course
materials.

Complete yield checks and monitor thickness determinations to construct the work as shown on the plans,
Use the tolerances for lift thickness in accordance with 2360.3.E, “Surface Requiremenis” and surface smoothness
requirements in accordance with 2399 for occasional variations and not for continuous over-running or under-running, unless
otherwise required by the Engineer.

The contract unit price for asphalt mixture production includes the cost of the material and loading onto
Department-provided trucks at the mixing plant, ‘

The Department will pay for plant mixed asphalt pavement on the basis of the following schedule:

Item No.:  Iiem: Unit:
2360.501 Type SP* Wearing Course Mixture ¥} ton [metric ton]
2360.502 Type SP* Non-Wearing Course Mixture 1§ ton [metric ton]
2360.503 Type SP*| Course Mixture 17}# in [mm] thick, square yard [square meter]
2360.504 Type SP* | Course Mixture $1 square yard [square meter]
2360.505 Type SP * Bituminous Mixture for Specified Purpose ton [metric ton]
2360.506 Type SP * Bituminous Mixture Production ton [metric ton]

* Aggregate size Designation, 9.5, 12.5 or 19 as appropriate, see 2360.1.A.3,
" “Wearing” or “Non Wearing™ as appropriate,

i Traffic level in accordance with Table 2360-1, “Traffic Levels.”

! AC binder grade designation (Table 2360-2).

Lift thickness shown on the plans.

-t
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